


Radiological 
Health 


Data and Reports 








ENVIRONMENTAL PROTECTION AGENCY 
Office of Radiation Programs 





INTERNATIONAL NUMERICAL MULTIPLE AND 
SUBMULTIPLE PREFIXES 





Multiples 


an Prefixes Symbols Pronunciations 
submultiples 








p~oO DR ES ot palette 











SYMBOLS, UNITS, AND EQUIVALENTS 





Equivalent 


Symbol | Unit 





| angstrom 10-* meter 
annum, year 
billion electron volts GeV 
: i -| 3.7K 10" dps 
centimeter(s) -| 0.394 inch 
counts per minute 
| disintegrations per minute 
| disintegrations per second 
electron volt 1.6X 107" ergs 
| gram(s) 
| giga electron volts 1.6X 10 ergs 
| kilogram(s) 1,000 g = 2.205 Ib. 
square kilometer(s) 
| kilovolt peak 
cubic meter(s) 
-------| milliampere(s) 
mCi/mi?___| millicuries per square mile. _.._| 0.386 nCi/m? (mCi/km*) 
MeV million (mega) electron volts._| 1.6 107* ergs 
| milligram(s) 
| square mile(s) 
| milliliter(s) 
millimeter(s) 
nanocuries per square meter___| 2.59 mCi/mi* 
| picocurie(s) 10-! curie = 2.22 dpm 
roentgen 
unit of absorbed radiation 





100 ergs/g 
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| The mention of commercial products is not to be construed as either an actual 


| or implied endorsement of such products by the Environmental Protection 
| Agency. 
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Radiological Health Data and Re- 
ports, a monthly publication of the 
Environmental Protection Agency, 
presents data and reports provided by 
Federal, State, and foreign govern- 
mental agencies, and other cooper- 
ating organizations. Pertinent original 
data and interpretive manuscripts are 
invited from investigators. 

In August 1959, the President di- 
rected the Secretary of Health, Edu- 
cation, and Welfare to intensify De- 
partmental activities in the field of 
radiological health. The Department 
was assigned responsibility within the 
Executive Branch for the collation, 
analysis, and interpretation of data 
on environmental radiation levels. 
This responsibility was delegated to 
the Bureau of Radiological Health, 
Public Health Service. Pursuant to 
the Reorganization Plan No. 3 of 1970, 
effective December 2, 1970, this re- 
sponsibility was transferred to the 
Radiation Office of the Environmental 
Protection Agency which was estab- 
lished by this reorganization. 

The Federal agencies listed below 
appoint their representatives to a 
Board of Editorial Advisors. Mem- 
bers of the Board advise on general 
publications policy; secure appro- 
priate data and manuscripts from 
their agencies; and review those con- 
tents which relate to the special func- 
tions of their agencies. 
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Reports 


Strontium-90 in Human Vertebrae in Czechoslovakia, 1964-1969 


Z. Brezik' 


The Institute of Radiation Hygiene has been conducting a continuous de- 
termination of strontium-90 in human vertebrae since the beginning of 1964. 
Specimens were collected at autopsies of inhabitants of Prague and Middle 
Bohemia, aged 0-60 years. In the period, 1964-1969 about 1,450 specimens 
were analyzed and the results divided into 12 age groups. The peak strontium-90 
level occurred in 1964 in child group 6-11 months. In the following years, the 
decreasing trend of strontium-90 values is evident especially in child groups. 
A frequency histogram of values obtained displays a slightly positive skewness 
in all years of the study. When plotted, the data indicate a log normal distri- 


bution. 


Since the beginning of 1964, the Institute of 
Radiation Hygiene in Prague has carried out 
determinations of strontium-90 in human verte- 
brae. The bodies of lumbar vertebrae (in children 
up to 1 year of age, the thoracic vertebrae too) 
were collected from deceased inhabitants of 
Prague and Middle Bohemia, aged 0-60 years. 
The specimens were taken by pathologists at the 
Institute of Forensic Medicine and at the Insti- 
tute of Pathology and Microbiology, Charles 
University, Prague. All specimens were selected 
to exclude those whose history reflected a calcium 
deficiency. About 1,450 specimens of vertebrae 
have been analyzed from 1964 through 1969. 


Analysis 


All determinations were made using the method 
of Bryant et al. (1), only radium-226 separation 
was carried out by the method of precipitation 
from a homogeneous solution (2). 

The chemical yields of strontium and yttrium 
carriers were determined by complexometric 
titration with EDTA. The indirect complexo- 
metric titration procedure was used for the de- 
termination of calcium content in bone ash. 


1 Ing. Brezik is with the Institute of Hygiene and Epidemi- 
ology, Department of Radiation Hygiene, Prague, Czecho- 
slovakia. 
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The beta activity of yttrium-90 samples was 
measured using gas flow anticoincidence counters 
(CE 14, Tracerlab, USA and RA 12, Intertech- 
nique, France). The background of the four 
counters used was 0.24, 0.99, 0.66 and 1.24 cpm, 
respectively. The interlaboratory comparison of 
strontium-90 determination in bones conducted 
by the International Atomic Energy Agency in 
Vienna in 1964 showed a good agreement of our 
results with the expected values. 


Discussion 


Table 1 lists the levels of strontium-90 in 
human vertebrae in pCi/g Ca for the 1964-1969 
period. The sets of samples are divided into 12 
age groups: stillborn and newborn, 0-5 months, 
6-11 months, 1, 2, 3, 4, 5-11, 12-18, 19-29, 
30-39, 40-60 years of age. From figure 1 it is 
evident that the course of strontium-90 values 
depends on age. The peak values are concentrated 
especially in child groups around 1 year of age. 
The highest values in these age groups were 
found in 1964. In the following years the decreasing 
trend of values is evident. The values for adults 
above 19 years of age do not vary substantially 
throughout the whole survey period. 

Before calculating the average value for each 
age group, the outlying observations were tested 
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AGE GROUPS 


Strontium-90 to calcium ratios in human vertebrae by year of death and age 


Table 2. Statistically outlying observations 
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according to the method of Grubbs (3). The 
values of the outlying observations are sum- 
marized in table 2. 

The frequency histograms of strontium-90 to 
calcium ratios were drawn for individual years 
of the followup. Figure 2 shows the histogram 
for the year 1966. In all years the histograms 
display a slightly positive skewness. A plot of 
data indicates a log normal distribution of values 
(figure 3), which is in good agreement with 
earlier observations on biological materials (4). 


Summary 
From 1964 through 1969 about 1,450 specimens 


of human vertebrae were analyzed for stron- 
tium-90. The results are divided into 12 age 
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Figure 2. Frequency distribution of strontium-90 
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Figure 3. Log probability plot of strontium-90 to calcium ratios by age group for 1966 
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groups. A review of the data shows that peak 
strontium-90 levels occurred in most age groups 
during 1964. In the following years the decreasing 
trend of strontium-90 values is evident especially 
in child groups. The strontium-90 values for 
adults remain practically the same throughout 
the whole period. The frequency histograms as 
well as the plot of the data indicate a log normal 
distribution. 
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EDITOR’S NOTE: 


It may be of interest to compare the data of 
Ing. Brezik with those obtained during a cor- 
responding period in the United States and some 
European countries. The data in table 3 were 
assembled from a number of available sources 
(1-5). It should be noted that the U.S. ratio 
for strontium-90 to calcium in bone is an average 
which includes values for ‘‘wet’”’ and “‘dry’”’ areas 
as defined by the Federal Radiation Council 
(6,7). The spread between the ratios in these areas 
is substantial and could easily overlap the values 
observed in the European countries, given com- 
parable latitude and climatic conditions. The log 
normal distribution of the data in the Czechoslo- 
vakia study is apparently characteristic. A similar 
relationship was reported for the United States (8). 
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Table 3. Average strontium-90 ratios (pCi/g Ca) in human bone 
United States, Germany, and England 





Age group | Year 


AEC* Germany England 
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4.% 
4.: 
3.9 
3.7 
3. 
3.5 
2. 


-7 (165) 
-9(130) 
-9(84) 
d_. 


"9 (42) 
"3(125) 
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2.7 (67) 
2.5(35) 





-8 (64) 


S100 


-9(58) 


-2(39) site 
-9(47) = 
-0(50) _ 











8 Average of tri-city study (New York City, Chicago, San Francisco); Chicago samples not 


collected aiter 1965. 


b Parentheses give number of samples making up average. 
¢ A rather large percentage of the material in this group consisted of specimens 10 days old or 


less, including fetuses. 
4 Dash means data not available. 
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Results of a Survey of X Radiation from Color Television Receivers in the 
Metropolitan Area of San Juan, Puerto Rico, 1969-1970 


Radiological Health Program 
Commonwealth of Puerto Rico Department 
of Health 


In 1969-1970, the Puerto Rico Department of Health surveyed 1,276 color 
television sets for emission of radiation. Only 34 (2.7 percent) of these sets 
were found to be emitting x radiation in excess of 0.6 mR/h at 5 cm from the 


surface of the receiver. 


It is known that color television receivers may 
emit x radiation. The National Council on Radia- 
tion Protection and Measurements (NCRP) 
recommended that color television sets not emit 
x rays with exposure rates above 0.5 mR/h at 
5 em from the accessible surface (1). In December 
1969, a Federal regulation was adopted making 
this standard mandatory for all new television 
receivers. 

Various surveys conducted in different States 
indicate that many color television sets emit x 
radiation above the recommended value (2-4). 

In an effort to disclose the magnitude of the 
problem in Puerto Rico, the Radiological Health 
Program of the Health Department conducted 
a similar survey in the Metropolitan Area of 
San Juan, Puerto Rico. It was divided into two 
phases: a preliminary and a final one. 

The preliminary survey consisted of visits 
to the manufacturers, distributors, and dealers, 
as well as home visits, for inspection of television 
sets. The final survey consisted only of home 
visits for inspection and reinspection of sets 
found emitting x radiation above the recom- 
mended value, once they were repaired. 

A total of 1,276 television sets were surveyed. 
Of these, 279 were inspected in the visits made to 
manufacturers, distributors, and dealers, while 
the rest, 997 television sets, were inspected during 
home visits. Although the survey has been 
finished, further calls requesting inspection of 
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television sets are being accepted, and an inspec- 
tion is being performed by our personnel. 


Methods and operations 


Visits to manufacturers, distributors, and 
dealers as well as home visits were started in the 
summer of 1969. Since only one team was con- 
ducting the survey, it took about 1 year to com- 
plete the whole survey. 

The preliminary survey was divided in two 
phases. The first phase consisted of visits to 
manufacturers, distributors, and dealers of color 
television receivers in Puerto Rico. The second 
phase and the final survey consisted of visits to 
homes of television set owners. 

The objectives of the visits to the manufac- 
turers, distributors, and dealers were: 


1. To make them aware of the problem of 
x-ray emission from color television re- 
ceivers. 

. To obtain a list of the owners of color tele- 
vision receivers in Puerto Rico. (At the time 
of the study there were approximately 60,000 
color television sets in Puerto Rico). 

. To make an evaluation of the x-ray emission 
from the television sets in stock. 

. To have the industry provide corrective 
service and cooperate with us in finding 
out what was wrong with the sets that were 
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found emitting radiation above the recom- 
mended value. 

. To determine the most probable factors 
affecting x-radiation emissions from tele- 
vision sets. 


The objectives of the visits to the homes were: 


. To survey all the accessible surfaces of the 
televisions receivers for x rays. 

. To record (a) the model, serial number, and 
screen size, (b) the purchase date, (c) the 
distance from which the set is viewed, and (d) 
the servicing done to the set before the 
scanning and by whom it was performed. 

. To instruct the color television viewers of the 
possible radiation hazards and how to protect 
themselves. 


At first, home visits did not turn out well. 
Many persons, whose names and addresses we had 
obtained from the distributors, were not at home 
when we went to make the survey. In addition, 
the people’s distrust as to the purpose of our visit 
hampered us from surveying their sets. 

In an effort to accomplish our survey satis- 
factorily, we decided to modify the procedure. 
We no longer used the list of names provided by 
the distributors. Instead, a press release was made 
to inform the public of our survey, and at the 
same time, inviting them to let us know if they 
were interested in having their sets surveyed. 
In this manner, the difficulties which hampered the 
progress of our survey came to an end. 

A list of all the people interested in having 
their sets surveyed was made and allocated by 
areas. Every morning, telephone calls were made 
to those owners living in the metropolitan area 
which we were to cover. When set owners could not 
be reached by telephone, we called in person. 

Before inspecting the television sets, an inter- 
view was conducted with the set owners. In it, 
special attention was placed on instructing them 
how to protect themselves from radiation from 
their television set, for example, keeping at least 
6 feet from the set, and having the television set 
repaired only by expert personnel. After the inter- 
view, the inspection was carried out. 

In the beginning of this survey, the scannings 
were performed with a Thyac III Victoreen 
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Geiger-Mueller Counter. Later on, the scannings 
were performed with another instrument con- 
sisting of an array of six Victoreen type 1B85 
Geiger-Mueller counters (5-6). 

Whenever a set was found emitting x radiation 
above recommended limits, the owner was 
informed that servicing was needed in order to 
correct the television receiver. In addition, the 
distributor was immediately contacted so that 
appropriate corrections could be made. Prior to 
beginning the survey, the distributors had agreed 
that they would repair any sets found emitting 
x rays above the standards and inform the health 
department of the corrections and adjustments. 

Once these sets were repaired, they were re- 
inspected. The entire procedure was repeated 
until the television set was found to be within the 
recommended radiation value. 


The preliminary survey 


In the preliminary survey we were able to 
evaluate a total of 575 sets, 279 in the first phase 
and 296 in the second phase. 

The sets surveyed in the first phase of the pre- 
liminary survey from the manufacturers, dis- 
tributors, and dealers (table 1) should not be 
considered in the final results because there are 
other possible variables present in the homes 
where the sets are finally installed which could 
make them emit x radiation, e.g. variation in the 


Table 1. Distribution of color television sets by the 

x-radiation exposure rate in the first phase of the 

preliminary survey (in mR/h at 5 cm from the surface 
of the set) 





Brand or manufacturer 
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NN dy Dah Sean stead ln eb oma nation ecuaselahteesaaL Raat 
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Magnavox 
Motorola 
Olympic 
Packard-Bell 
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line voltage, that would not be found in the sets 
provided by the manufacturers, distributors, and 
dealers. . 

Of those surveyed in the second phase of the 
preliminary survey, eight were found emitting 
x rays above the recommended value (table 2). 
Three of them emitted x rays with exposure rates 
above 0.5 mR/h but less than 1.0 mR/h. The 
other five sets emitted x rays above 1.0 mR/h, but 
not beyond 5.0 mR/h. These emissions were 
detected at the anterior surface in two sets, at the 
posterior surface in two sets, at the left (of the 
viewer) lateral surface in two sets, at the top 
surface in one set and at the top and right lateral 
surfaces in one set. 


Table 2. Distribution of color television sets by the 

x-radiation exposure rate in the second phase of the 

preliminary survey (in mR/h at 5 cm from the surface 
of the set) 





Brand or | Total | 0 to <0.5 | 


pe >0.5 to 
manufacturer | 


aie” 





| 
| 
| 
| 
| 
| 


Del Monico--_--- 
General Electric__ 
Heathkit 
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_ 
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Silvertone_ 
Sylvania --- 
Toshiba 
True-Tone 
Westinghouse 
Zenith 
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_ at 


_ 





Noe 





to 
Qo 
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Grand total......----.| 


It was found that out of the 296 sets in- 
spected, 117 owners of color television receivers 
watched their sets from distances of less than 6 
feet. One of the sets emitted radiation at a higher 
exposure rate than recommended. The remaining 
179 owners kept distances greater than 6 feet 
but not farther than 10 feet. Seven television sets 
of this second group emitted radiation at a rate 
greater than 0.5 mR/h. 

Finally we observed that only a small fraction 
(1.7 percent) of the population visited in this 
preliminary survey serviced their own television 
receivers. The majority of this small fraction 
were television repairmen. 


The final survey 


In the final survey, a total of 701 television sets 
were surveyed. Of these 675 were found to be 
emitting radiation between 0 and 0.5 mR/h 
(table 3). 

Only 26 television sets were found emitting 
x radiation above the recommended value (table 
3). Of these 26 television sets, 22 were emitting 
radiation at levels below 1.0 mR/h, and four at or 
above 1.0 mR/h. The highest value found was 1.6 
mR/h. Of the 26 sets found emitting x radiation, 
10 had the highest level of radiation emission at 


Table 3. Distribution of color television sets by the 
x-radiation exposure rate in final survey (in mR/h at 
5 cm from the surface of the set) 





Manufacturer | >1.0 to 5.0 


| 
Total | Oto <0.5 | 


| 


>0.5 to 
<1.0 





All eight television sets found emitting radiation 
above allowable standards were reported to the 
distributors for corrective service; repair reports 
were received from the distributors. In five of the 
television sets, the high voltage had to be adjusted; 
the highest voltage excess (above normal operating 
conditions) found was 4.0 kV. The shunt regulator 
was found to be the only source of excess emission 
in two sets, and the picture tube in one set. The 
corrective servicing for sets with x-radiation emis- 
sions above 0.5 mR/h consisted of adjustments of 
high voltage and replacement of component parts. 
A total of two shunt regulators and one picture 
tube were replaced. 
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the posterior surface, seven at the anterior surface, 
one at the bottom, four at the left lateral.surface, 
three at the top and one at the right lateral 
surface. 

All 26 television sets found to be emitting 
radiation above normal levels were reported to the 
distributors for corrective service; repair reports 
were received from the distributors. In 16 tele- 
vision sets, only the voltage had to be adjusted; 
the highest voltage excess found above normal 
operating conditions was 6.0 kV. The shunt 
regulator was found to be the only source of excess 
emission in seven television sets, the picture tube 
in one set, the rectifier tube in one set, and a 
combination of voltage and picture tube in one set. 

The corrective servicing for those sets with x- 
radiation emissions above 0.5 mR/h consisted 
of replacement of components and/or adjusting 
the operating high voltage to recommended 
operating levels. A total of seven shunt regulators, 
one rectifier tube, and two picture tubes were 
replaced. 

It was found that 55 owners of television sets 
watched their sets from a distance of less than 6 
feet. Three of the sets were emitting x radiation 
above 0.5 mR/h. It was also found that only 1.4 
percent of the owners service their television sets. 


Table 4. Distribution of color television sets by the 

x-radiation exposure rate in home visits of preliminary 

and final surveys (in mR/h at 5 cm from the surface 
of the set) 





Manufacturer | Total 


7 
4 
1 
1 1 
2 2 
3 3 
1 8 
3 3 
7 - 
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Summary 


A total of 1,276 television sets was surveyed. 
Of these, 279 were inspected at manufacturers, 
distributors and dealers. The rest (997 television 
sets) were inspected in home visits. Of these 
997 television sets, 963 television sets were 
emitting x radiation at or below 0.5 mR/h (table 
4). 

Of those television sets inspected at manu- 
facturers, distributors, and dealers, none was 
found emitting radiation above the recommended 
level. Of those inspected in home visits, only 34 
were found emitting x radiation above the recom- 
mended value (table 4). The highest value found 
was 1.6 mR/h. Of these 34 sets, 12 had the highest 
level of radiation emission measured at the 
posterior surface, nine at the anterior, six at the 
left lateral, four at the top, one at the bottom, one 
at the top and right lateral, and one at the right 
lateral surface (table 5). 


Discussion 


The purpose of this survey was to evaluate the 
magnitude of the problem of color television sets 
emitting x radiation in the metropolitan area of 
San Juan, Puerto Rico. Although different makes 
and models were surveyed, no relationship can be 
established between makes and models and 
x-radiation emission. That requires a greater 
sample and a better representation of each make 
and model. 

Out of the 997 television sets surveyed in home 
visits, only 34 were found emitting above 0.5 
mR/h, which represents 3.4 percent of the total 
surveyed. This percentage is lower than those 
found in other surveys (2-4). 

The results obtained in our survey confirm that 
industry is capable of producing television sets 
within the recommendations made by the NCRP. 
Even so, further improvements should be made 
in order to keep to a minimum the chances of un- 
necessary x-radiation emission. 


Conclusions 


1. X-ray emission from color television sets occurs 
in Puerto Rico and was observed in various 
makes and models of the 1,273 sets surveyed. 

2. Only 3.4 percent of the television sets surveyed 
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Table 5. Distribution of color television sets found in the preliminary 
and final surveys emitting radiation above the recommended level 
(including surface measured and source of radiation) 





Manufacturer Surface Source of radiation 


(mR/h) 


| 
| Level of emission 





0.8 





a 





Sylvania 

Toshiba 

Westinghouse. ........... 
Zenith ‘ 





Anterior 
Right lateral 
Posterior 
Posterior 
Bottom 

Left lateral 
Posterior 


Posterior 
Posterior 
Posterior 
Left lateral 
Top 
Anterior 
Top 
Anterior 
Left lateral 
Top 
Anterior 
Anterior 
Top and right 
lateral 
Top 
Posterior 
Posterior 
Posterior 
Posterior 
Posterior 
Left lateral 
Left lateral 
Posterior 
Anterior 
Anterior 
Anterior 
Anterior 
Left lateral 


Shunt regulator 
High voltage 
Picture tube 
Picture tube 
Shunt regulator 
High voltage 
Picture tube and 
high voltage 

Shunt regulator 
High voltage 
High voltage 
High voltage 
High voltage 
Picture tube 
High voltage 
High voltage 
Shunt regulator 
High voltage 
High voltage 
High voltage 
Rectifier tube 


High voltage 
High voltage 
High voltage 
High voltage 
High voltage 
High voltage 
Shunt regulator 
Shunt regulator 
High voltage 
High voltage 
High voltage 
High voltage 
High voltage 
Shunt regulator 





were found to be emitting x rays above 0.5 
mR/h. 

. Operating high voltage affects production and 
emission of x radiation from components. 

. The main sources of x radiation are excessive 
high voltage, the shunt regulator, the rectifier 
tube, and the picture tube. 
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SECTION I. MILK AND FOOD 


Milk Surveillance, July 1971 


Although milk is only one of the sources of 
dietary intake of environmental radioactivity, 
it is the food item that is most useful as an indi- 
cator of the general population’s intake of radio- 
nuclide contaminants resulting from environ- 
mental releases. Fresh milk is consumed by a 
large segment of the population and contains 
several of the biologically important radionuclides 
that may be released to the environment from 
nuclear activities. In addition, milk is produced 
and consumed on a regular basis, is convenient to 
handle and analyze, and samples representative 
of general population consumption can be readily 
obtained. Therefore, milk sampling networks have 
been found to be an effective mechanism for 
obtaining information on current radionuclide 
concentrations and long-term trends. From such 
information, public health agencies can determine 
the need for further investigation or corrective 
public health action. 

The Pasteurized Milk Network (PMN) spon- 
sored by the Office of Radiation Programs, En- 
vironmental Protection Agency, and the Office 
of Food Sanitation, Food and Drug Administra- 
tion, U.S. Public Health Service, consists of 63 
sampling stations: 61 located in the United States, 
one in Puerto Rico, and one in the Canal Zone. 
Many of the State health departments also con- 
duct local milk surveillance programs which 
provide more comprehensive coverage within the 
individual State. Data from 15 of these State 
networks are reported routinely in Radiological 
Health Data and Reports. Additional networks for 
the routine surveillance of radioactivity in milk 
in the Western Hemisphere and their sponsoring 
organizations are: 
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Pan American Milk Sampling Program (Pan 
American Health Organization and U.S. En- 
vironmental Protection Agency)—5 sampling 
stations 


Canadian Milk Network (Radiation Protection 
Division, Canadian Department of National 
Health and Welfare)—16 sampling stations. 


The sampling locations that make up the networks 
presently reporting in Radiological Health Data 
and Reports are shown in figure 1. Based on the 
similar purpose for these sampling activities, the 
present format integrates the complementary 
data that are routinely obtained by these several 
milk networks. 


Radionuclide and element coverage 


Considerable experience has established that 
relatively few of the many radionuclides that 
are formed as a result of nuclear fission become 
incorporated in milk (1). Most of the possible 
radiocontaminants are eliminated by the selective 
metabolism of the cow, which restricts gastro- 
intestinal uptake and secretion into the milk. The 
five fission-product radionuclides which commonly 
occur in milk are strontium-89, strontium-90, 
iodine-131, cesium-137, and barium-140. A sixth 
radionuclide, potassium-40, occurs naturally in 
0.0118 percent (2) abundance of the element 
potassium, resulting in a specific activity for 
potassium-40 of 830 pCi/g total potassium. 

Two stable elements which are found in milk, 
calcium and potassium, have been used as a 
means for assessing the biological behavior of 
metabolically similar radionuclides (radiostron- 
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Figure 1. Milk sampling networks in the Western Hemisphere 
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tium and radiocesium, respectively). The con- 
tents of both calcium and potassium in milk have 
been measured extensively and are relatively 
constant. Appropriate values and their variations, 
expressed in terms of 2 standard deviations (2c), 
for these elements are 1.16 + 0.08 g/liter for 
calcium and 1.51 + 0.21 g/liter for potassium. 
These figures are averages of data from the PMN 
for May 1963-March 1966 (3) and were de- 
termined for use in general radiological health 
calculations or discussions. 


Accuracy of data from various milk networks 


In order to combine data from the international, 
national, and State networks considered in this 
report, it was first necessary to determine the 
accuracy with which each laboratory is making 
its determinations and the agreement of the mea- 
surements among the laboratories. The Analytical 
Quality Control Service of the Office of Radiation 
Programs conducts periodic studies to assess the 
accuracy of determinations of radionuclides in 
milk performed by interested radiochemical 
laboratories. The generalized procedure of making 
such a study has been outlined previously (4). 

The most recent study was conducted during 
May-July 1970, with 28 laboratories participating 
in an experiment on milk samples containing 


Table 1. 


known concentrations of strontium-89, strontium- 
90, iodine-131, cesium-137, and barium-140 (5). 
Of the 18 laboratories producing data for the 
networks reporting in Radiological Health Data and 
Reports, 13 participated in the experiment. 

The accuracy results of this experiment are 
shown in table 1. In general, considerable im- 
provement is needed, especially in the accuracy 
measurements. These possible differences should 
be kept in mind when considering the integration 
of data from the various networks. 


Development of a common reporting basis 


Since the various networks collect and analyze 
samples differently, a complete understanding 
of several parameters is useful for interpreting 
the data. Therefore, the various milk surveillance 
networks that report regularly were surveyed for 
information on analytical methods, sampling and 
analysis ~ frequencies, and estimated analytical 
errors associated with the data. 

In general, radiostrontium is collected by an 
ion-exchange technique and determined by beta- 
particle counting in low-background detectors, 
and the gamma-ray emitters (potassium-40, 
iodine-131, cesium-137, and barium-140) are 
determined by gamma-ray spectroscopy of whole 
milk. Each laboratory has its own modifications 


Distribution of mean results, quality control experiment 





Isotope and 
known 


Number of laboratories in each category 





concentration 


Acceptable* | Warning level> 


} Unacceptablee Total 
| 





Strontium 89: High (44%) 
(2: a pCi /liter) 

Lo (69%) 

(15 5 pCi liter) 

Strontium-90: Intermediate ___- 3 (57%) 
_— 4 pCi /lite r) 

25%) 
(67%) 

5 (64%) 
(74%) 
(66%) 
(67%) 

3 (92%) 











Todine-131: 


Cesium-137 


- 
( 53 pCi liter) 
Barium-140: Hig 


o } pCi liter) 


(6%) § (50%) 
(19%) | 2 (12%) 
| 


(17%) 
(20%) 


5 (26%) 
(55%) 
2 (7%) 
3 (12%) 
(11%) 


7 (26%) 
| 
| 
(19%) | 
| 


5 (24%) 
(15%) 
(15%) 

(7%) 7 (26%) 


(8%) 





® Measured concentration equal to or within 2¢ of the known concentration. 
b Measured concentration outside 2¢ and equal to or within 3¢ of the known concentration. 
¢ Measured concentration outside 30 of the known concentration. 
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and refinements of these basic methodologies. 
The methods used by each of the networks have 
been referenced in earlier reports appearing in 
Radiological Health Data and Reports. 

A previous article (6) summarized the criteria 
used by the State networks in setting up their 
milk sampling activities and their sample collec- 
tion procedures as determined during a 1965 sur- 
vey. This reference and an earlier data article 
for the particular network of interest may be 
consulted should events require a more definitive 
analysis of milk production and milk consump- 
tion coverage afforded by a specific network. 

Many networks collect and analyze samples 
on a monthly basis. Some collect samples more 
frequently but composite the several samples for 
one analysis, while others carry out their analyses 
more often than once a month. Many networks 
are analyzing composite samples on a quarterly 
basis for certain nuclides. The frequency of col- 
lection and analysis varies not only among the 
networks but also at different stations within 
some of the networks. In addition, the frequency 
of collection and analysis is a function of current 
environmental levels. The number of samples 
analyzed at a particular sampling station under 
current conditions is reflected in the data presen- 
tation. Current levels for strontium-90 and cesium- 
137 are relatively stable over short periods of 
time, and sampling frequency is not critical. For 
the short-lived radionuclides, particularly iodine- 
131, the frequency of analysis is critical and is 
generally increased at the first measurement or 
recognition of a new influx of this radionuclide. 

The data in table 2 show whether raw or 
pasteurized milk was collected. An analysis (7) 
of raw and pasteurized milk samples collected 
during January 1964 to June 1966 indicated that 
for relatively similar milkshed or sampling areas, 
the differences in concentration of radionuclides 
in raw and pasteurized milk are not statistically 
significant (7). Particular attention was paid to 
strontium-90 and cesium-137 in that analysis. 

Practical reporting levels were developed by 
the participating networks, most often based on 
2-standard-deviation counting errors or 2-stan- 
dard-deviation total analytical errors from repli- 
cate analyses (3). The practical reporting level 
reflects analytical factors other than statistical 
radioactivity counting variations and will be used 
as a practical basis for reporting data. 
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The following practical reporting levels have 
been selected for use by all networks whose prac- 
tical reporting levels were given as equal to or less 
than the given value. 


Practical reporting level 
Radionuclide (pCi/liter) 
Strontium-89 5 
Strontium-90 2 
lodine-131 10 
Cesium-137 10 
Barium-140 10 





Some of the networks gave practical reporting 
levels greater than those above. In these cases 
the larger value is used so that only data con- 
sidered by the network as meaningful will be 
presented. The practical reporting levels apply 
to the handling of individual sample determina- 
tions. The treatment of measurements equal to 
or below these practical reporting levels for 
calculation purposes, particularly in calculating 
monthly averages, is discussed in the data presen- 
tation. 

Analytical error or precision expressed as pCi/ 
liter or percent in a given concentration range has 
also been reported by the networks (3). The pre- 
cision errors reported for each of the radionuclides 
fall in the following ranges: 


Analytical errors of precision 
(2 standard deviations) 
1-5 pCi/liter for levels 
pCi/liter; 
5-10% for levels > 50 pCi/liter; 
1-2 pCi/liter for levels <20 
pCi/liter; 
4-10% for levels > 20 pCi/liter; 
4-10 pCi/liter for levels <100 
pCi/liter; 
4-10% for levels > 100 pCi/liter. 


Radionuclide 
Strontium-89 





<50 


Strontium-90 


Iodine-131 | 
Cesium-137 > 
Barium-140) 


For iodine-131, cesium-137, and _ barium-140, 
there is one exception for these precision error 
ranges: 25 pCi/liter at levels <100 pCi/liter for 
Colorado. This is reflected in the practical re- 
porting level for the Colorado milk network. 


Federal Radiation Council guidance applicable to 
milk surveillance 


In order to place the U.S. data on radioactivity 
in milk presented in Radiological Health Data and 
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Table 2. Concentrations of radionuclides in milk for July 1971 and 12-month period 
August 1970 through July 1971 








Radionuclide concentration 
(pCi/liter) 








Sampling location 


| 

| Type of ; 
| sample® Iodine-131 Cesium-137 
| 


Monthly 12-month Monthly 12-month Monthly 12-month 
average> average average> average average | average 





UNITED STATES: | | 
| 

Montgomery* 

Palmere 


Cnay 


Ark: 

Calif: Sacramento* 
San Francisco‘ 
Del Norte 
Fresno -_ - 
Humboldt 
Los Angeles 
Mendocino 
Sacramento 
San Diego 
Santa Clara 


_ 


_ 


DN orto Ore tO 


OO CO DO oo 


Cuntrel......... 
Wilmingtone 
Washington* 
Tampa‘ 


Sunoas 


Northeast 
Southeast 
Tampa Bay area 
West 
Ga: 
Hawaii: Honolulut - - - 
Idaho: Idaho Falls*__-_ 
Til: Chicagot - - - - - 
Ind: Indianapolis¢___ 
Northeast 
Southeast ___- 
Central__.....- 
Southwest 
Northwest- - - - - - 
Des Moinest - - - 
Iowa City - -- 
Des Moines_ 
Spencer _ - - 
Fredericksburg 
Wichitac___- 
Coffeyville__ 
Dodge City = 
Falls City - - - - 
Hays evade 
Kansas City - - - 
Topeka__-_- 
Wichita. 
Louisville® - - - 
a: New Orleans* 
Maine: Portland¢__ 
Md: Baltimore - 
Mass: Boston¢ 
Mich: Detroit* 
Grand Rapids* 
Bay City 
Charlevoix__- 
Detroit 
Grand Rapids. 
Lansing - - - - - 
Marquette_- 
Monroe 
South Haven__- 
Minn: Minneapolis __ 
Bemidji _ - 
Duluth 
Fergus Falls- - - - 
Little Falls- - -- 
Mankato- --- 
Minneapolis - - - 
Rochester - - - - 
Worthington_ 


CuUnmenwmnwonn 
_ 
IwK Case 


ZZ 


CNN 


— 


nue 
Our Cre ON OW Or to 


ne tt tt et 


m1 CrOWN Ue 


et COS Oh 


Cmte 


See footnotes at end of table. 
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Table 2. Concentration of radionuclides in milk for July 1971 and 12-month period 
August 1970 through July 1971—Continued 





Radionuclide concentration 
(pCi /liter) 





Sampling location Type of ‘ ] 
sample* | Strontium-90 Iodine-131 | Cesium-137 








Monthly 12-month Monthly 12-month Monthly 


12-month 
average> average average | average 


|} average’ | average 





UNITED STATES—Continued 


Miss: Jackson® 

Mo: Kansas City*___ 
St. Louis*_. 

Mont: Helena‘ 

Nebr: Omaha‘ 

y Las Vegas* 

Manchester¢ 
Trenton‘ _-_-_ 
Albuquerque* 
Buffaloe- ------ 
New York Citys 
Syracuse®__ 
Albany 





Massena......-- 
Newburg. .--.-.-- 
New York City__- 
Syracuse 

N.C: Charlottee 

N. Dak: Minot¢-_ - 

Ohio: Cincinnati¢ - - - 
Cleveland®__-_- - - 

Okla: Oklahoma City*- - 

Oreg: Portlands 
(ee 
Coos Bay_--- 
Eugene......-.- 
Medford____--- 
Portland composite 
Portland local_- -- 
Redmond._._.-.------ 
Tillamook 
Philadelphia‘____ 
Pittsburgh¢ 


Swond 


Z 
mt et es 


Memb 


_ 





Z 


3 
1 
6 
4 
3 
7 
8 
1 
7 
8 
1 


_ 


Providence*__ 
Charleston¢- - -- 
; Rapid City*__- 

Tenn: Chattanooga‘. - 
Memphis¢ 
Chattanooga-.---- 
Clinton___..--- 
Knoxville__- 
Nashville. --.--- 
Fayetteville___- 
Kingston 





QO SIO GO OH 





Harlingen - - - - 
Houston__- 
Lubbock 
Midland__ 
San Antonio- - - 
Texarkana--- - -- 
Tyler_- 
Uvalde. --- 
Wichita Falls_ _ -- 
Salt Lake Citye__- 
Burlington - - 
Norfolke___- 
Seattlec__- 
Spokanet : 
Benton County_- 
Franklin County - - - 
Sandpoint, Idaho 
Skagit County- --- 
Charleston® 

Wisc: Milwaukee‘ 

Wyo: Laramiet - - 


CANADA: 


Pr rrr Pr bo 


ZALZALLALAALZLAZLAZ 
ee ee el al al al a 
ZALLZALZAZLAZAZZAZA 


ZALZALLZALLALAZAZLZA 
ek al al ol el ol 


OTT a ll ld 
— 


oeee 
wWwonhwknor 


— eb 
hoo 


Alberta: Calgary - - 
Edmonton. 


See footnotes at end of table. 
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Table 3. 


Concentration of radionuclides in milk for July 1971 and 12-month period 
August 1970 through July 1971—Continued 





Radionuclide concentration 
(pCi/liter) 





Sampling location Type of 


sample* 


Strontium-90 


Iodine-131 





Cesium-137 





Monthly 
average> 





CANADA:—Continued 


British Columbia: 
Vancouver 

Manitoba: Winnipeg 

New Brunswick: 
Fredericton 





cates * 


Nova Scotia: 
Ontario: 
Sault Ste. Marie 
Thunder Bay 
Toronto 
Ww indsor 
Quebec: 


Saskatchewan: 


ZA AZZAZAZZZAZZZ AZ AZ 
Pr PPP rrr rr PF PP 


Saskatoon 


CENTRAL AND SOUTH AMERICA: 

Colombia: Ee eee eee ere ae 
Chile: Santiago 

Ecuador: Guayaquil - - 

Jamaica: 

Venezuela: 

Canal Zone: 

Puerto Rico: 


12-month 
average 


Monthly 
average» 


12-month 
average 


Monthly 
average> 


12-month 
average 


to 
-~ oO 


tore NeK wma tw 
WW Ww Orie bo 


ZZ AZZZZZZAZZZ AZ AZZ 
Per PPP Err er Per PF PP 








® P, pasteurized milk. 
R, raw milk. 


b When an individual sampling result was equal to or less than the practical reporting level, a value of “0” 


was used for averaging. Monthly averages less 


than the practical reporting level reflect the fact that some but not all of the individual samples making up the average contained levels greater than the 
practical reporting level. When more than one analysis was made in a monthly period, the number of samples in the monthly average is given in parentheses 
¢ Pasteurized Milk Network station. All other sampling locations are part of the State or National network 


4 Radionuclide analysis not routinely performed. 


¢ The practical reporting levels for these networks differ from the general ones given in the text. Sampling results for the networks were equal to or less 


than the following practical re porting levels: 
Iodine-131: Colorado—25 pCi /liter 
Michigan—14 pCi/liter 
Oregon—15 pCi /liter 


Cesium-137: 


Caton ado—25 pCi /liter 
New York—20 pCi/liter 
Oregon—1: 5 pCi/liter 


Strontium-90: New York—3 pCi/liter 


f This entry gives the average radionuclides concentrations for the Pasteurized Milk Network stations denoted by footnote ¢ 


NA, no analysis. 
NS, no sample collected. 


Reports in perspective, a summary of the guidance 
provided by the Federal Radiation Council for 
specific environmental conditions was presented 
in the December 1970 issue of Radiological Health 
Data and Reports. 


Data reporting format 


Table 2 presents the integrated results of the 
international, national, and State networks dis- 
cussed earlier. Column 1 lists all the stations which 
are routinely reported to Radiological Health Data 
and Reports. The relationship between the PMN 
stations and the State stations is shown in figure 
2. The first column under each of the reported 
radionuclides gives the monthly average for the 
station and the number of samples analyzed in 
that month in parentheses. When an individual 
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sampling result is equal to or below the practical 
reporting level for the radionuclide, a value of 
zero is used for averaging. Monthly averages are 
calculated using the above convention. Averages 
which are equal to or less than the practical re- 
porting levels reflect the presence of radioactivity 
in some of the individual samples greater than the 
practical reporting level. 

The second column under each of the radio- 
nuclides reported gives the 12-month average 
for the station as calculated from the preceding 12 
monthly average, giving each monthly average 
equal weight. Since the daily intake of radio- 
activity by exposed population groups, averaged 
over a year, constitutes an appropriate criterion 
for the case where the FRC radiation protection 
guides apply, the 12-month average serves as a 
basis for comparison. 
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Figure 2. 


Discussion of current data 


In table 2, surveillance results are given for 


strontium-90, iodine-131, and cesium-137 for 
July 1971 and the 12-month period, August 
1970 to July 1971. Except where noted, the 
monthly average represents a single sample for 
the sampling station. Strontium-89 and barium- 
140 data have been omitted from table 2 since 
levels at the great majority of the stations for 
July 1971 were below the respective practical 
reporting levels. Table 3 gives monthly average 
for those stations at which strontium-89 was 
detected. 

Iodine-131 results are included in the table, 
even though they were generally below practical 
reporting levels. Because of the lower guide levels 
established by the Federal Radiation Council, 
levels in milk for this radionuclide are of par- 
ticular public health interest. In general, the 
practical reporting level for iodine-131 is nu- 
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Table 3. 


State and PMN milk sampling locations in the United States 


Strontium-89 in milk, July 1971 





Sampling location 


Radionuclide 
concentration 
(pCi/liter) 





Del Norte (State) 
Humboldt (State) 
Mendocino (State) 


San Francisco (PMN)-_-------- 


Sonoma (State) 


Colo: Denver (PMN) 


Idaho: 


Idaho Falls (PMN) 


Iowa: Des Moines (PMN) 


Tenn: 


Dodge City (State) 
Falls City (State) 


i Co csneseonsenns 


Topeka (State) 
Louisville (PMN) 
Minneapolis (PMN) 
Helena (PMN) 


Philadelphia (PMN)-------- 


Pittsburgh (PMN) 
Rapid City (PMN) 
Clinton (State)____---- 


Utah: 


Ww 


fash: 


CNS BRI) <n cwncccccsecce 


UINoan 


— - — 
ASADMDWOANWKEASDRKUIDAOS 





Colombia: Bogota (PAHO) ____- ddisin hh att ati token = 


Chile: 


Santiago (PAHO) 


Ecuador: Guayaquil (PAHO) 





® Attributed to French nuclear tests conducted in the Pacific. 
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merically equal to the upper value of Range I (10 
pCi/liter) of the FRC radiation protection guide. 

Strontium-90 monthly averages ranged from 
0 to 18 pCi/liter in the United States for July 
1971, and the highest 12-month average was 18 
pCi/liter (Duluth, Minn.) representing 9.0 percent 
of the Federal Radiation Council radiation protec- 
tion guide. Cesium-137 monthly averages ranged 


Acknowledgement 


from 0 to 70 pCi/liter in the United States for 
July 1971, and the highest 12-month average was 
72 pCi/liter (Southeast Florida), representing 2.0 
percent of the value derived from the recommen- 
dations given in the Federal Radiation Council 
report. Of particular interest are the consistently 
higher cesium-137 levels that have been observed 
in Florida (8) and Jamaica. 
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Radiological Health Section 

Division of Occupational and 
Radiological Health 

Colorado Department of Health 


Radiological Health Services 
Division of Medical Services 
Connecticut State Department of Health 


Radiological and Occupational 
Health Section 

Department of Health and 
Rehabilitative Services 

State of Florida 


Bureau of Environmental Sanitation 
Division of Sanitary Engineering 
Indiana State Board of Health 


Division of Radiological Health 
Environmental Engineering Services 
Iowa State Department of Health 


Radiation Control Section 
Environmental Health Division 
Kansas State Department of Health 
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Michigan Department of Health 


Radiation Control Section 
Division of Environmental Health 
State of Minnesota Department of Health 


Bureau of Radiological Pollution Control 
New York State Department of 
Environmental Conservation 


Environmental Radiation Surveillance Program 
Division of Sanitation and Engineering 
Oregon State Board of Health 


Radiological Health Section 
Bureau of Environmental Health 
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Radiological Health Services 
Division of Preventable Diseases 
Tennessee Department of Public Health 
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Texas State Department of Health 


Radiation Control Section 
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Food and Diet Surveillance 


Efforts are being made by various Federal 
and State agencies to estimate the dietary intake 
of selected radionuclides on a continuing basis. 
These estimates, along with the guidance de- 
veloped by the Federal Radiation Council, provide 
a basis for evaluating the significance of radio- 
activity in foods and diet. 


Program 

California Diet Study 
Carbon-14 in Total Diet 

and Milk 
Connecticut Standard Diet 
Radionuclides in Institutional 
Diet Samples 
Strontium-90 in Tri-City Diets 


Period reported 


(5) KNOWLES, F. Interlaboratory study of iodine-131, 
cesium-137, barium-140, strontium-89, and strontium-90 
measurements in milk, May-July 1970, Technical experi- 
ment 70-MKAQ-1. Analytical Quality Control Service, 
Bureau of Radiological Health (September 1970). 

(6) NEILL, R. H. and D. R. SNAVELY. State Health 
Department sampling criteria for surveillance of radio- 
activity in milk. Radiol Health Data Rep 8:621-627 
(November 1967). 

(7) ROBINSON, P. B. A comparison of results between the 
Public Health Service Raw Milk and Pasteurized Milk 
Networks for January 1964 through June 1966. Radiol 
Health Data Rep 9:475-488 (September 1968). 

(8) PORTER, C. R., C. R. PHILLIPS, M. W. CARTER, 
and B. KAHN. The cause of relatively high cesium-137 
concentrations in Tampa, Florida, milk. .Radioecological 
Concentration Processes, Proceedings of an International 
Symposium held in Stokholm, April 25-29, 1966. Per- 
gamon Press, New York, N.Y. (1966) pp. 95-101. 


Networks presently in operation and reported 
routinely include those listed below. These net- 
works provide data useful for developing esti- 
mates of nationwide dietary intakes of radio- 
nuclides. Programs reported in Radiological Health 
Data and Reports are as follows: 


Issue 





July-December 1970 


July-December 1970 
July-December 1969 


April-June 1971 
January—December 1969 


November 1971 


May 1971 
December 1970 


November 1971 
June 1970 
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Radionuclides in Institutional Diet Samples, April-June 1971 


Environmental Protection Agency and 
Food and Drug Administration 


The determination of radionuclide concentra- 
tions in the diet constitutes an important element 
of an integrated program of environmental ra- 
diological surveillance and assessment. Recog- 
nizing that. the diet is a potentially significant 
contributor to total environmental radiation ex- 
posures, the Public Health Service initiated its 
Institutional Diet Sampling Program in 1961. 
The program is now administered by the Office 
of Radiation Programs, Environmental Protec- 
tion Agency with the assistance of the Bureau of 
Compliance, Food and Drug Administration, 
Department of Health, Education and Welfare 
(1). 

This program estimates the dietary intake of 
radionuclides in a selected population group, 
ranging from children to young adults of school 
age. At present, 25 institutions, distributed 
geographically as shown in figure 1, are being 


sampled. Previous results showed that the daily 
dietary intake of teenage girls and children from 
9 to 12 years of age were comparable, but teenage 
boys consumed 20 percent more food per day 
(1-2). Extrapolating this information, estimates 
for teenage boys and/or girls can be calculated 
on the basis of the dietary intake of children. 
The sampling procedure is generally the same 
at each institution. Each sample represents the 
edible portion of the diet for a full 7-day week, 
(21 meals plus between-meal snacks) obtained 
by duplicating the food intake of a different in- 
dividual daily. Drinking water, which is not in- 
cluded, is also sampled periodically. Each daily 
sample is kept frozen until the end of the collec- 
tion period. It is then packed in dry ice and shipped 
by air to either the Western Environmental 
Research Laboratory, Las Vegas, Nev; the Eastern 
Environmental Radiation Laboratory, Mont- 
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Figure 1. 
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Institutional diet sampling locations as of June 1971 





Table 1. 


Concentration and intake of stable elements and radionuclides in institutional total diets of children 


April-June 1971 





Calcium 


Location of Institution Months 


Potassium | Sr | 1370's 





(1971) (kg /day) 


(g/kg) 


| (g/day) 


(g/kg) | (g/day) | (pCi/kg) | (2Ci/aay) | (pCi/kg) | (®Ci/day) 





Alaska: Juneau 
Palmer 
Phoenix 
Little Rock | 
Los Angeles. _._.____- 
San Francisco | 
Wilmington | Apri 
i | 
| 


NO POO 


Tampa 

Honolulu 

Idaho Falls____...---- 
Louisville 

New Orleans... -..-.-- | 
Portland 
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Dt et tt et et 


WOUND 
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Albuquerque 
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® Quarterly sample usually collected the first month of the quarter. 


> Food samples were collected from two or more children who were not between the ages of 9 and 12. Note: Strontium-89, iodine-131, and barium-140 


were not detected at any station during this period. 


gomery, Ala; or the Northeastern Radiological 
Health Laboratory, Winchester, Mass. A detailed 
description of sampling and analytical procedures 
has already been presented in Radiological Health 
Data and Reports (3). 


Results 


Table 1 shows the analytical results for insti- 
tutional diet samples collected from all stations 
during April-June 1971. The stable elements 
calcium and potassium are reported in g/kg of 
diet. Where applicable, radionuclide concentra- 
tions of these samples reported in pCi/kg of diet 
are corrected for radioactive decay to the midpoint 
of the sample collection period. Dietary intakes 
in g/day or pCi/day were obtained by multiplying 
the food consumption rate in kg/day by the 
appropriate concentration values. The average 
food consumption rate during this period was 
1.83 kg/day compared to the network average 
of 1.86 kg/day observed from 1961 through 1970. 

Strontium-90 dietary intake averaged 11 pCi/ 
day during this period. Cesium-137 intake aver- 
aged 17 pCi/day. These results fall within Range 
I as defined by the former Federal Radiation 
Council (4). Strontium-89, barium-140, and io- 
dine-131 concentrations were below detectable 
levels. 
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All concentrations less than or equal to the 
appropriate minimum detectable level have been 
reported as zero. The minimum detectable con- 
centration is defined as the measured concentration 
equal to the 2 standard-deviation analytical 
error. Accordingly, the minimum detectable limits 
are strontium-89, 5 pCi/kg; strontium-90, 2 pCi/ 
kg; iodine-131, 10 pCi/kg; barium-140, 10 pCi/kg; 
cesium-137, 10 pCi/kg. 


Recent coverage in Radiological Health Data and Reports: 


Period 
April-June 1970 
July-September 1970 
October-December 1970 
January—March 1971 


Issue 


January 1971 
February 1971 
May 1971 
September 1971 
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Estimated Daily Intake of Radionuclides in California Diets 


July-December 1970 


Bureau of Radiological Health 
California State Department of Public Health 


Since January 1964, the Bureau of Radiological 
Health, California State Department of Public 
Health, has made estimates of radionuclide levels 
in the diets of Californians (1). 

Recognizing that a “standard” or “typical” 
diet does not exist due to variations in individual 
tastes, an effort was made to select a diet which 
was reasonably representative of the food con- 
sumed in a given area. This objective was met 
by utilizing the “house” diet of a hospital in each 


of the 19 geographic areas of interest (figure 1). 

Hospitals were chosen as the source of diet 
samples under the hypothesis that their diets 
are as “reasonably representative” as any other. 
General hospitals exist in each of the 19 selected 
geographic areas and operate with trained dieti- 
tians. There is good reason to believe that hos- 
pitals utilize foods which are marketed in their 
respective communities. Also, working relations 
for entry into hospitals existed through the State 
Bureau of Nutrition and Hospitals. 
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Figure 1. California diet sampling stations 
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Table 1. 


Estimated daily intakes of radionuclides in California diets,* July-September 1970 
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* Based on analyses of Hospital Standard Diets located in listed cities. 
> Kilograms of food per person per day in this diet. 
° Natural potassium contains 0.0119 percent of radioactive potassium-40. 


Sampling procedure 


In general, the sampling procedure is the same 
at each hospital. Samples are collected every 2 
months at each facility. Each sample represents 
the edible portion of a regular meal (the standard 
diet) for a full 7-day week (21 consecutive meals.) 

After each sample is collected, it is suitably 
preserved and shipped to the Sanitation and 
Radiation Laboratory of the State Department 
of Public Health. Accompanying each sample is a 
record prepared by the dietitians indicating the 
types and quantities of food included. 


Analytical procedures 


After weighing at the laboratory, each sample 
is homogenized and analyzed for gamma-ray 
emitters, then dried and ashed prior to analysis 
for strontium-89, strontium-90, radium-226, and 
stable calcium, strontium, and sodium. 


Data and discussion 


The resultant estimates of daily intake of radio- 
nuclides in the California diets are given in table 1 
(July-September 1970) and table 2 (October- 
December 1970). 


Table 2. Estimated daily intakes of radionuclides in California diets,* October-December 1970 
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® Based on analyses of Hospital Standard Diets located in listed cities. 

> Kilograms of food per person per day in this diet. 

¢ Natural potassium contains 0.0119 percent of radioactive potassium-40. 
NS, no sample. 
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It should be noted that levels of radioactivity 
were observed to be far below those: levels for 
which consideration should be given to protective 
health action. 

A summary of strontium-90 and cesium-137 
intake trends in California diets from January 
1964 through December 1970 is given in figures 
2 and 3. 
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Figure 2. Averages and ranges of daily strontium-90 intake in California diets 
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Figure 3. Averages and ranges of daily cesium-137 intake in California diets 
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Strontium-90 in Tri-City Diets, January-December 1970 


Health and Safety Laboratory 
U.S. Atomic Energy Commission 


Estimates of the average intake of strontium-90 
by New York City, Chicago, and San Francisco 
residents have been made by the Health and 
Safety Laboratory (HASL). These estimates 
were made by using measurements of the stron- 
tium-90 content of a large variety of foods pur- 
chased at the cities every 3 months and statistics 
on the average consumption of each food compiled 
by the U.S. Department of Agriculture in their 
1955 Household Diet Survey (1). A detailed 
description of the aims and methods of the HASL 
diet sampling program along with a summary of 
the results obtained during the first 3 years of 
operation (1960-1963) was published earlier (2). 

In 1968, two changes were made in the pro- 


1 Data from Fallout Program Quarterly Summary Report, 
HASL 227, 237, 239, 242. Available from the Clearinghouse 
for Federal Scientific and Technical Information, CFSTI, 
5285 Port Royal Road, Springfield, Va. 22151. 


Table 1. 


gram. The first change was the suspension of the 
collection and analysis of foods purchased in 
Chicago. Previous experience had shown the levels 
of strontium-90 in the Chicago diet to be con- 
sistently between those of New York City and 
San Francisco. Thus, reasonable estimates of the 
dietary intake of strontium-90 in Chicago at any 
time can be made from the analyses of foods 
purchased in New York City and San Francisco. 

The second change, revision of the estimates 
of the annual consumption of different diet com- 
ponents, was made because new information be- 
came available. This new information on the 
composition of the diet appeared in a preliminary 
report of the U.S. Department of Agriculture in 
their 1965 Household Diet Survey (3). The 
changes in the composition of the diet from 1955 
to 1965 are not very great, and the estimates of 
strontium-90 intake made using statistics from 


Average dietary consumption and strontium-90 intake in 


Tri-City diet, January-March 1970 





Food category Diet Calcium 


(g/a) 
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March 1970 
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Table 2. Average dietary consumption and strontium-90 intake in 
Tri-City diet, April-June 1970 





May 1970 June 1970 





Food category Diet Calcium 
(kg/a) | (e/a) 








New York City | San Francisco 


Dairy products-__-_------ 
Fresh fruit | 
Fresh vegetables-__-_- - - - - - 
Root vegetables - - -_-_--- 
EEL } 
Macaroni 

Rice 

Fruit juices 

Canned vegetables- -- --- | 
Canned fruit 
a 


— 
IMO WRN DO 


= 
00 mm Ore tO Dt Cor tO 


Bakery products--- ----- 
Whole grain products 
Fresh fish 

Shellfish 


— mTOR DO POOR NO 


mon 
oo 
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_ 


mhoe ‘ 
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ao 


| 


-_ 
NAS 
noeee 





Annual intake (pCi/a) __- 


w 
~~ 





Daily intake (pCi/g Ca) _| 





either diet survey are not too different. Estimates for 1970 in New York City and San Francisco. 
of the intakes of other nuclides, however, may be Results for January-December 1970 are pre- 
affected to a greater degree. The new estimates of | sented in tables 1 through 4. The variation with 
the consumption have therefore been used to time of the daily intake of strontium-90 in the 
calculate the intakes of calcium and strontium-90 three cities is plotted in figure 1. 


Table 3. Average dietary consumption and strontium-90 intake in 
Tri-City diet, July-September 1970 





August 1970 | September 1970 





| 
| New York City | San Francisco 
| 
| 


Diet | Calcium | Strontium-90 | Strontium-90 


Food category 
(kg /a) | (e/a) 





| 
| 


| | 
| (pCi/kg) | (pCi/a) | (pCi/ 





o 
o 


Dairy products--------- 5. 
Fresh fruit | ¢ 

Fresh vegetables__-_-----_| 
Root vegetables - - - ----- | 

EIT sacmal 
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Whole grain products | 
Fresh fish | 
Shellfish 








1 





Annual intake (pCi/a)_--| 


aw 
b= | 
So 


| 3,909 





Bakery products-__--- -- -- | 
| 


Daily intake (pCi/g Ca) -| 10.6 | 





® The meat and shellfish samples for New York City were lost during analyses. Values reported 
for second quarter 1970 were used. 
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Table 4. Average dietary consumption and strontium-90 intake in 
Tri-City diet, October-December 1970 





New York City San Francisco 
November 1970 December 1970 





Food category i — Strontium-90 Strontium-90 
g/a) 





(pCi/kg) | (pCi/a) | (pCi/kg) | (pCi/a) 





Dairy products 

Fresh fruit 

Fresh vegetables__---_--- | 
Root vegetables - _ ------ | 
a erence sormcereraub 
Macaroni-_--- 


Fruit juices _-_--- 
Canned vegetables_ 
Canned fruit - - -- 
Dried beans__-- - - 


NNR PN OWNN 


Bakery products 

Whole grain products 
Fresh fish__ - - 

Shellfish - 

Poultry _- 

Meat...... Set 
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(pCi/day) 
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Figure 1. Daily intake of strontium-90 in Tri-City diets, March 1960-December 1970 


REFERENCES (3) US. DEPARTMENT OF AGRICULTURE. Food 


, consumption of households in the United States, spring 

(1) US. DEPARTMENT OF AGRICULTURE. Food 1965. A Preliminary Report, USDA, ARS 62-16 (August 

consumption of households in the United States, house- 1967). 

hold food consumption survey, Report No. 1 (1955). 

Superintendent of Documents, U.S. Government Printing 

Office, Washington, D.C. 20402 (December 1956). Recent coverage in Radiological Health Data and Reports: 
(2) RIVERA, J. and J. H. Harley. HASL contributions to : 

the study of fallout in food chains, HASL-137. Office of Period Issue. 

Technical Services, U.S. Atomic Energy Commission, July-December 1968 December 1969 

New York, N.Y. (July 1, 1964). January—December 1969 June 1970 
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SECTION II. WATER 


The Environmental Protection Agency and 
other Federal, State, and local agencies operate 
extensive water quality sampling and analysis 
programs for surface, ground, and treated water. 
Most of these programs include determinations 
of gross beta and gross alpha radioactivity and 
specific radionuclides. 

Although the determination of the total radio- 
nuclide intake from all sources is of primary im- 
portance, a measure of the public health impor- 
tance of radioactivity levels in water can be ob- 
tained by comparison of the observed values with 
the Public Health Service Drinking Water Stan- 
dards (1). These standards, based on considera- 
tion of Federal Radiation Council (FRC) recom- 
mendations (2-4) set the limits for approval of a 
drinking water supply containing radium-226 
and strontium-90 at 3 pCi/liter and 10 pCi/liter, 


Water sampling program 





Period reported 


respectively. Higher concentrations may be ac- 
ceptable if the total intake of radioactivity from 
all sources remains within the guides recommended 
by FRC for control action. In the known absence! 
of strontium-90 and alpha-particle emitters, the 
limit is 1,000 pCi/liter gross beta radioactivity, 
except when additional analysis indicates that 
concentrations of radionuclides are not likely to 
cause exposures greater than the limits indicated 
by the Radiation Protection Guides. Surveillance 
data from a number of Federal and State programs 
are published periodically to show current and 
long-range trends. Water sampling activities 


reported in Radiological Health Data and Reports 
are listed below. 


' Absence is taken to mean a negligibly small fraction of 
the specific limits of 3 pCi/liter and 10 pCi/liter for unidenti- 
fied alpha-particle emitters and strontium-90, respectively. 


Issue 





California 

Gross Radioactivity in Surface 
Waters of the United States 

Interstate Carrier Drinking Water 

Kansas 

Minnesota 

North Carolina 

New York 


1970 


Radiostrontium in Tap Water, HASL 
Tritium in Community Water Supplies 
Tritium Surveillance System 
Washington 


1969 


REFERENCES 


(1) U.S. PUBLIC HEALTH SERVICE. Drinking water 
standards, revised 1962, PHS Publication No. 956. Super- 
intendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402 (March 1963). 

(2) FEDERAL RADIATION COUNCIL. Radiation Pro- 
tection Guidance for Federal Agencies, Memorandum for 
the President, September 1961. Reprint from the Federal 
Register of September 26, 1961. 
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January—December 1969 
February 1971 


January—December 1969 
January—June 1970 
January—December 1967 
January—December 1969 
and January-June 1970 
January-June 1970 


April-June 1971 
July 1968—June 1969 


October 1971 


October 1971 
July 1971 
September 1970 
November 1971 
May 1969 


September 1971 
April 1971 
December 1970 
November 1971 
February 1971 


(3) FEDERAL RADIATION COUNCIL. Background ma- 
terial for the development of Radiation Protection Stand- 
ards, Report No. 1. Superintendent of Documents, U.S. 
(hee 1960) Printing Office, Washington, D.C. 20402 
(Ma 

(4) FEDERAL RADIATION COUNCIL. Background ma- 
terial for the development of Radiation Protection Stand- 
ards, Report No. 2. Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 20402 
(September 1961). 
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Gross Radioactivity in Surface Waters of the United States, March 1971 


Office of Water Programs 
Environmental Protection Agency 


The monitoring of gross radioactivity in surface 
waters of the United States was initiated in 1957, 
as part of the Water Pollution Surveillance System 
(formerly the National Water Quality Network) 
of the U.S. Public Health Service. Currently, 
the program is operated by the Environmental 
Protection Agency, Office of Water Programs. 
Regional offices of the Environmental Protection 
Agency are responsible for the collection of samples 
and entering of the analytical findings into 
STORET, the Office of Water Programs’ com- 
puterized data storage and retrieval system. 
Radioactivity analyses are performed in the 
centralized radioactivity laboratories of the Office 
of Water Programs (Cincinnati, Ohio). 


Table 1. 


The regular reporting of gross radioactivity 
data in Radiological Health Data and Reports 
was terminated with the publication of data for 
October 1968 (April 1969 issue). With the publi- 
cation of data for January 1971, it is intended to 
reinitiate this activity as a monthly report series. 
The unpublished data for the time interval of 
November 1968 through December 1970 will be 
the subject of a future summary article. 

Table 1 presents the gross alpha and beta re- 
sults for samples collected from 24 rivers during 
March 1971. The analytical procedures used for 
determining gross alpha and gross beta radio- 
activity are described in the 13th Edition of 
“Standard Methods for the Examination of 


Gross radioactivity in U.S. surface waters, March 1971* 





Gross beta radioactivity 
Number (pCi/liter) 
of grab 
samples | 
Suspended | 

solids 


Gross alpha radioactivity | 
(pCi/liter) 





River and station 
Dissolved 
solids 


Dissolved 
solids 


Suspended 
solids 





Allegheny River: 
Pittsburgh, Pa 


Beaver River: 
New Brighton, Pa 
Big Sandy River: 
Wayne County, Ky 
Big Sioux River: 
Sioux Falls, 8S. Dak 
Cheyenne River: 


Clinch River: 
Kingston, Tenn 


Cuyahoga River: 
leveland, Ohio- --_-- sicttak teas 

Great Lakes, Lake Erie: 

>. Reeion 
Great Miami River: 

Lost Bridge, Ohio..........-- 
Elizabethtown, Ohio: 

American Material Bridge - - -- 

Liberty Fairfield, Ohio 

Sellars Road, Ohio 

Eldean Mills, Ohio__--------- 
Guyandotte River: 

Guyandotte, W. Va 
Kanawha River: 

Mason County, W. Va 

Winfield Dam, W. Va 
Kentucky River: 

Dam No. 1, Ky 
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Table 1. Gross radioactivity in U.S. surface waters, March 1971*—continued 





| Gross alpha radioactivity | Gross beta radioactivity 
Number (pCi. liter) | (pCi/liter) 
| of grab 
River and station | samples 





Suspended | Dissolved Suspended | Dissolved 
solids | | solids solids 








12th St. Bridge, Ky 
Little Miami: 
Cincinnati, Ohio 
Maumee River: 
Toledo, Ohio 
Mississippi River: 
Burlington, Iowa 
Missouri River: 
Yankton, S. Dak 
St. Joseph, Mo 


| 
| 

Licking River: | | 
| 


Monongahela River: 
Pittsburgh, Pa 


Muskingum River: } 
Lock and Dam No. 2, W. Va--| 
North Platte River: | 
enry, N 
Ohio River: 
New Martinsville, W. Va 
Marietta, Ohio 
Old Lock No. 19, W. Va 
Addison, Ohio_--- - -- 
Kyger Creek, W. Va 
Boyd County, Ky- - 
Meldahl Dam, Ohio 
Madison, Ind 
Markland Dam, Ohio 
Anderson Ferry, Ohio 
Miami Fort, Ohio 
Cincinnati, Ohio 
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Qo 


= 
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= 
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Maysville, Ky 
Portsmouth, Ohio__._----- 


- 
“Ico 


A - 
DD Cr Ort COND WOOT Or 





Rerercrcioe 





_ 


Hancock, W. Va............- 
South Heights, Pa 

Roanoke River: 
John Kerr Dam, Va-_--.------- 


AA _AAAAA: 


toto 


St. Lawrence River: 
Massena, N.Y 


White Water Bridge: 
Suspension Bridge, Ohio 





« When more than one sample is analyzed, the minimum and maximum values are in parentheses. 


Water and Wastewater” (1). Results are reported REFERENCES 


. (1) AMERICAN PUBLIC HEALTH ASSOCIATION; 
for the date of counting and are not corrected to AMERICAN WATER WORKS ASSOCIATION AND 
the date of collection. The sensitivity in counting WATER POLLUTION CONTROL FEDERATION. 
is that defined by the National Bureau of Stan- Standard a Se —" ree & water and 

es é wastewater, 13t ition. New York, N.Y. (1971). 
dards, Handbook 86 (2) and is calculated to be (2) U.S. DEPARTMENT OF COMMERCE. Radioac- 
<0.2 pCi/liter for gross alpha and <1 pCi/liter tivity, Recommendations of the International Commission 


on Radiological Units and Measurements, NBS Handbook 
for gross beta measurements. 86 (November 29, 1963). 
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Radioactivity in Minnesota Municipal Water Supplies’ 
January-June 1970 


Division of Environmental Sanitation 
Minnesota Department of Health 


The analysis of various Minnesota waters for 
radioactivity was initiated in 1956 as part of the 
Minnesota Water Pollution Control Program. 
This program was expanded in 1958 to include 
most of the municipal surface water supplies in 
the State, as well as selected lakes throughout the 
State. 

As many as 25 surface streams and lakes in- 
volving 74 stations have been sampled. At present, 
nine surface streams and lakes used as municipal 
water supplies are sampled routinely (figure 1). 
“Grab” samples of raw and treated water are 


1 Data and information from ‘‘Survey of Environmental 
Radioactivity, January-June 1970,’’ Publication No. C00- 
651-83. State of Minnesota Department of Public Health, 
University Campus, Minneapolis, Minn. 55440. 


collected weekly at Hallock, East Grand Forks, 
Eveleth, Fairmont, and St. Paul. Beginning in 
November 1969, weekly samples from these 
stations were composited and analyzed on a 
monthly basis. Monthly samples are taken at 
Crookston, International Falls and St. Cloud. 
Minneapolis tap water is analyzed weekly. No 
raw water is collected from the Minneapolis 
supply. 

The samples are forwarded to the Division’s 
laboratory, where they are analyzed for gross 
alpha and beta radioactivity. A 500-ml sample 
of water is evaporated into a 2-inch aluminum 
milk bottle lid planchet and counted in an in- 
ternal-proportional gas flow counter. Counter 
standardization is accomplished by adding known 
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Figure 1. 


Minnesota surface water sampling locations 
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Table 1. Average gross beta radioactivity in Minnesota raw and treated water supplies 
January-June 1970 





Type of 
Town and water source 


Average concentrations 
(pCi /liter) 





Mar 


ow 
eS 
3 


Apr | May 





Crookston, Red Lake River 

East Grand Forks, Red Lake River 
Eveleth, St. Mary’s Lake 

Fairmont, Budd Lake 

Hallock, Two Rivers South Fork 
International Falls, Rainy River___-_------- 


Minneapolis tap water 
St. Cloud, Mississippi River 


St. Paul, Vadnais Chain of Lakes 
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8 March-April composite. 
> January-February composite. 
NA, no analysis. 


Table 2. Average gross alpha radioactivity in Minnesota raw and treated water 
supplies, January-June 1970 





Type of 
Town and water source 





Average concentrations 
(pCi /liter) 





Apr May 





Crookston, Red Lake River 

East Grand Forks, Red Lake River 
Eveleth, St. Mary's Lake 

Fairmont, Budd Lake...............-..- ‘ 
Hallock, Two Rivers South Fork 
International Falls, Rainy River_-_-_-------- 


Minneapolis tap water 
St. Cloud, Mississippi River 


St. Paul, Vadnais Chain of Lakes__-------- 








| 6 | 


AAAAAAAAAAAAAAAAA 


eyes ered rt 


WNKWNK Ke NWR RK NWwoO 


| 


AAAAAAAAAAAA 


AAAAAA A 


| 
| 
| 


AAAAA AAAAAAAAAAA 
Be ee NNO 


Tt ee NN 


NNN RR RR Orlow tov to 


AAAAAA AAAAAAAAA 


AA 
mt 
AA ; 





® March-April composite. 
b January-February composite. 
NA, no analysis. 


amounts of thallium-204 standard to solutions 
containing the normal range of solids. 

Table 1 shows a summary of the monthly 
average gross beta radioactivity in Minnesota 
municipal water supplies from January—June 
1970. Table 2 shows the gross alpha radioactivity 
in the same samples for the same period of time. 
Alpha concentrations reported as <1 pCi/liter 
were considered as 0 pCi/liter for averaging pur- 
poses. 

The data obtained on gross beta radioactivity 
in Minnesota surface waters show a variation of 
concentrations, with no readily apparent trends. 
Variations in precipitation and flow rates of 
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streams could contribute to this fluctuation. 
Monthly averages of gross beta radioactivity in 
Minnesota raw surface waters ranged from <2 
to 32 pCi/liter, which is well below the Public 
Health Service Drinking Water Standards (1). 


REFERENCE 


(1) PUBLIC HEALTH SERVICE. Drinking water stand- 
ards, revised 1962. Public Health Service Publication No. 
956, Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402 (March 1963). 
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Period 


January—June 1969 
July-December 1969 


Issue 


January 1970 
May 1971 





Tritium Surveillance System, April-June 1971 


Office of Radiation Programs 
Environmental Protection Agency 


The Tritium Surveillance System is an ex- 
pansion of previous tritium surveillance activities 
conducted by the Office of Radiation Programs, 
Environmental Protection Agency (EPA). The 
principal effort in the past by the Office of Radia- 
tion Programs related to tritium releases has been 
the Tritium in Surface Water Network. This 
network was established in 1964, to measure and 
monitor tritium concentrations in major river 
systems in the United States and to provide sur- 
veillance at surface water stations downstream 
from selected nuclear facilities. The network 
consisted of selected stations from existing water 
pollution sampling stations operated by the 
Office of Water Programs of EPA. The final data 
from this network for January-June 1970, have 
been published previously (1). 

Another effort of the Office of Radiation Pro- 
grams was a tritium in precipitation program. 


This project was established in 1967 at selected 
Radiation Alert Network (RAN) stations covering 
the United States, including Alaska and Hawaii. 
The RAN is operated by the National Environ- 
mental Research Laboratory of EPA. The data 
from this project for July-December 1969, have 
been published previously (2). Due to the increased 
interest in tritium releases from nuclear facil- 
ities and the potential long-term accumulation 
in the environment, a national system was es- 
tablished to incorporate these projects or net- 
works into one overall system. 


Present network 


The Tritium Surveillance System consists of 
quarterly drinking water samples from 70 RAN 
stations, precipitation samples collected daily 
and analyzed monthly from 8 of the RAN stations 
and quarterly samples at 39 surface water 
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Figure 1. 


Drinking water and precipitation sampling locations for tritium surveillance system 
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Table 1. Tritium concentration in tap water (RAN stations) 
April-June 1971 





Location Date collected Tritium concentration 
(nCi/liter + 20) 





Ala: Montgomery 

Alaska: Anchorage 
Attu Island 
EES 


Washington 
Jacksonville 
Miami 


Frankfort 
og 





Baltimore 
Lawrence 
Winchester 


Jefferson City 
Helena 


| 
} 


New York City 
Gastonia 





Oklahoma City 
Ponca City 
Portland 
Harrisburg 
San Juan 

















® The minimum detection limit for this sample was 0.2 nCi/liter. All values equal to or less than 
0.2 nCi/liter have been reported as zero. For all other zero numbers, the minimum detection limit 
was 0.4 nCi/liter and all values equal to or less than 0.4 nCi/liter have been reported as zero. 

b This is the average of all concentration values as shown in the table. It should be noted that 
due to varying sensitivities of procedures between the three laboratories, two different minimum 
detectable concentrations are used. 

NS, no sample. 
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Table 2. Tritium concentration 


in surface water, March-June 1971 





Location 


Water source 


Facility 


Collection 
date 


Concentration 


(nCi/liter 


+ 20) 





Conn: 


Fla: 


Idaho: 


Ill: 


La: 
Md: 


Mass: 
Mich: 


Decatur 

aides caidies tacling Cininsinianne a 
ae” 
San Onofre__ 

Greeley_ {ib Ramuananice 

East Haddam_- 

Waterford _ PT Eee ee 
Crystal aE aRamERE Saab 
Homestead __-_-_-- -- 


New Orleans- - - - - 
Conowingo-_- 


Boulder City - - 
Bayside 
Ossining - 
Oswego-. 
Poughkeepsie- -_- 
Charlotte 


a la sees a baetaceken eel ; 
Hartsville__ slice sisal 


Vernon- -- i ih seme 
Newport News. ...-........---- ; 
Northport 


Wheeling 
ol ee ‘ 
SERIE a J 





Tennessee River 


| Arkansas River____------- 


Humboldt Bay 
Pacific Ocean 
South Platte River____----- 
Connecticut River 
Long Island Sound 
Gulf of Mexico 
Biscayne Bay 
Snake River 
Mississippi River - 
Illinois River_ 
Mississippi River- 


| Susquehanna River 
.| Chesapeake Bay-__- 
| Deerfield River 


Lake Michigan 
Lake Erie 

Lake Michigan 
Mississippi River- 
Missouri River 
Colorado River 
Delaware River 


| Hudson River_- 


Lake Ontario 
Hudson River__ 
Catawba River-__ 


| Columbia River - 


Savannah River 
Lake Robinson 
Clinch River-- 


Lake Michige an 
Mississippi River 








Browns Ferry 
Arkansas Nuclear 
Humboldt Bay 
San Onofre 

Fort St. Vrain 


Connecticut Yankee & Vermont Yankee 


Millstone 

Crystal River 

Turkey Point 

National Reactor Testing Station 
Quad-Cities 

Dresden and Argonne 

(Several) 

Peach Bottom and Three Mile Island 
Calvert Cliffs 

Yankee 

Big Rock Point 

Enrico Fermi 

Palisades 

Monticello 

Fort Calhoun and Cooper 
Backgroun 

Salem 

Indian Point 

Nine Mile Point and R. E. Ginna 
Background 

Wm B. McGuire 

Rainier and Hanford 

Savannah River Plant and Oconee 
H. B. Robinson 

Oak Ridge 

Los Alamos 

Vermont Yankee 


| Surry 


Background 

Hanford 

Shippingport 

Point Beach and Kewaunee 
LaCrosse and Prairie Island 
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® The minimum detection limit for this sample was 0.2 nCi/liter. All values equal to or less than 0.2 nCi/liter have been reported as zero. For all other 
numbers, the minimum detection limit was 0.4 nCi/liter and all values equal to or less than 0.4 nCi/liter have been reported as zero. 
b This is the average of all concentration values as shown in the table. It should be noted that due to varying sensitivities of procedures between the three 


laboratories, two different minimum detectable concentrations are used. 
NS, no sample. 


stations (figure 1). The specific locations for 
the surface water sampling system were de- 
termined by examining the water drainage areas 
to assure that a representative sample from a large 
area or region was obtained, and if possible, in- 
corporating several nuclear facility sites. All 
nuclear facilities that were operating, being con- 
structed, or planned through 1975 were considered. 
Consideration was also given to the current sur- 
veillance programs of the States that will be in- 
volved in the collection of the samples. The 
surface water samples are collected quarterly 
either downstream from a nuclear facility or at a 
background station. 

The tap water samples are collected by the 
RAN operators on a quarterly basis. The precipi- 
tation samples are also collected by the RAN 
operators on a daily basis. 

All samples are sent to one of our laboratories 
for analysis. Due to the different sensitivity of 
procedures used by the three laboratories, the 
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minimum detectable concentration varies. Analyt- 
ical values which are not statistically significant 
at the 2-sigma confidence level have been reported 
as zero. 


Results and discussion 


Table 1 presents the tritium concentrations in 
drinking water at the RAN stations for April- 
June 1971. The average tritium concentration 
was 0.2 nCi/liter. 

The radiation dose resulting from the observed 
tritium concentrations in the drinking water may 
be evaluated by using the relationship derived by 
Moghissi and Porter (3) from recommendations 
of the International Commission of Radiological 
Units and Measurements (4). Assuming that the 
concentration of tritium in all water taken into 
the body is equal to that found in the drinking 
water and also that the specific activity of tritium 
in the body is essentially the same as that in the 
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drinking water, then the radiation dose may be 
estimated. 

The highest individual concentration of tritium 
observed in the drinking water was 1.7 nCi/liter 
during the second quarter. This corresponds to a 
dose of 0.3 mrem/a, or less than 0.2 percent of the 
Federal Radiation Council’s Radiation Protec- 
tion Guide (170 mrem/a) for an average dose to 
a suitable sample of the exposed population. 

The tritium concentrations for the surface 
water samples are given in table 2. The highest 
tritium concentration was 7.0 nCi/liter for the 
second quarter. Assuming that the specific ac- 
tivity of tritium in the body is essentially the 
same as that in surface water, this concentration 
corresponds to a dose of 1.2 mrem/a, or 0.7 percent 
of the Radiation Protection Guide. 

The monthly analyses for tritium in precipita- 
tion samples at the 8 RAN stations are shown in 
table 3. 


Other coverage in Radiological Health Data and Reports: 


Period 


July-December 1970 
January—March 1971 


Issue 


May 1971 
July 1971 


November 1971 


Table 3. 


Tritium concentrations in precipitation from 
RAN stations, April-June 1971 





| Tritium concentration*® 
: (nCi /liter +2¢) 
Location 








Ala: Montgomery_-____...---- 

Alaska: Anchorage___--.-.-------- 

Colo: Denver 

Hawaii: Honolulu__---------- 

La: New Orleans___ 
oe 


2/|0.3+40.2 

| Ns 

1.6+ .2 
slo 
| 0 

64 .2 

NS 


2. 


mw~Dnwbdo 


: Seattle 


44 3) 7% 3 





® The minimum detection limit for these samples was 0.2 nCi/liter. All 
values equal to or less than 0.2 nCi/liter have been reported as zero. 
NS, no sample. 
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SECTION III. AIR 


Radioactivity in Airborne Particulates 


Continuous surveillance of radioactivity in air 
and precipitation provides one of the earliest 
indications of changes in environmental fission 
product radioactivity. To date, this surveillance 
has been confined chiefly to gross beta radio- 
analysis. Although such data are insufficient to 
assess total human radiation exposure from fall- 
out, they can be used to determine when to modify 
monitoring in other phases of the environment. 

Surveillance data from a number of programs 
are published monthly and summarized periodi- 


Network 


Fallout in the United States 
and other areas 


Plutonium in Airborne 
Particulates 

Surface Air Sampling Program 
80th Meridian Network, HASL 

Mexican Air Monitoring Program 


580 


July-December 1970 


January—December 1968 
August—-December 1970 and 
January 1971 


AND DEPOSITION 


and Precipitation 


cally to show current and long-range trends of 
atmospheric radioactivity in the Western Hemis- 
phere. These include data from activities of the 
Environmental Protection Agency, the Canadian 
Department of National Health and Welfare, the 
Mexican Commission of Nuclear Energy, and the 
Pan American Health Organization. 

In addition to those programs presented in 
this issue, the following programs were previously 
covered in Radiological Health Data and Reports: 


Period Issue 


July-December 1968 and 
January—December 1969 


January 1971 
June 1971 
April 1971 


October 1971 
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1. Radiation Alert Network 
July 1971 


National Environmental Research Laboratory 
Environmental Protection Agency 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radiation 
Alert Network (RAN) which regularly gathers 
samples at 70 locations distributed throughout 
the country (figure 1). Most of these stations are 
operated by State Health Department personnel. 

The station operators perform “field estimates” 
on the airborne particulate samples at 5 hours 
after collection, when most of the radon daughter 


products have decayed. They also perform field 
estimates on dried precipitation samples and 
report all results to appropriate Environmental 
Protection Agency officials by mail or telephone 
depending on levels found. A complication of the 
daily field estimates is available upon request 
from the Data Aquisition and Analysis Branch, 
Division of Air Quality and Emission Data, EPA, 
Durham, N.C. A detailed description of the 
sampling and analytica! procedures was presented 
in the March 1968 issue of Radiological Health 
Data and Reports. 

Table 1 presents the monthly average gross 
beta radioactivity in surface air particulates and 
deposition by precipitation, as measured by the 
field estimate technique, during July 1971. All 
field estimates reported were within normal 
limits for the reporting station. 
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Figure 1. 
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Radiation Alert Network sampling stations 





Albo"%e 
L 




















Table 1. Gross beta radioactivity in surface air and precipitation, July 1971 





Precipitation 





Gross beta radioactivity 


; Number (5-hour field estimate) Number Field estimation of deposition 
Station location of (pCi/m) 
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sar ped Depth Total 
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| | (mm) deposition 
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* The monthly average is calculated by weighting the field estimates of individual air samples with length of sampling period. 
> This station is part of the tritium surveillance system. No gross beta measurements are done. 
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2. Canadian Air and Precipitation Table 2. Canadian gross beta radioactivity in surface 
Monitoring Program,’ July 1971 air and precipitation, July 1971 
> 





Radiation Protection Division | Saeeaeee | latte 


beta radioactivity measurements 


Department of National Health and Welfare (pCi/m?) 





The Radiation Protection Division of the = | samples | Maxi-| Mini- | Average Pine fl 
Canadian Department of National Health and seed hamand ieniaines (pci? nch/ 
Welfare monitors surface air and precipitation 
in connection with its Radioactive Fallout Study — Calgary 
Program. Twenty-four collection stations are fimontome 
located at airports (figure 3), where the sampling 
equipment is operated by personnel from the 
Meteorological Services Branch of the Depart- 
ment of Transport. Detailed discussions of the 
sampling procedures, methods of analysis, and 
interpretation of results of the radioactive fallout °° 
program are contained in reports of the Depart-  Reeiae-7- 
ment of National Health and Welfare (1-5). st Johns Ni — 

A summary of the sampling procedures and Sault Ste. Marie. __| 
methods of analysis was presented in the May | linea 
1969 issue of Radiological Health Data and Reports. ‘°°’ 

Surface air and precipitation data for July 1971 
are presented in table 2. 
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1 Prepared from information and data obtained from the 
Canadian Department of National Health and Welfare, 
Ottawa, Canada. 





NS, no sample. 
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Figure 2. Canadian air and precipitation sampling stations 
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3. Pan American Air Sampling Program 
July 1971 


Pan American Health Organization and 
Environmental Protection Agency 


Gross beta radioactivity in air is monitored 
by countries in the Americas under the auspices 
of the collaborative program developed by the 
Pan American Health Organization (PAHO) and 
the Environmental Protection Agency (EPA) 
to assist PAHO-member countries in developing 
radiological health programs. 

The air sampling station locations are shown in 
figure 3. Analytical techniques were described in 
the March 1968 issue of Radiological Health Data 
and Reports. The July 1971 air monitoring results 
from the participating countries are given in 
table 3. 
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Figure 3. Pan American Air Sampling Program 
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Table 3. Summary of gross beta radioactivity in 
Pan American surface air, July 1971 





7 Gross beta radioactivity 
i aes Number (pCi/m!) 
Station of 


samples 





Maximum | Minimum | Average 





Argentina: Buenos Aires__ 
olivia: P 

Chile: 

Colombia: 

Ecuador: 





Guyana: Georgetown___ 
Jamaica: Kingston | 
Peru: ES 
Venezuela: Caracas------ 
West Indies: Trinidad 














Pan American summary....| 147 | 





® The monthly average is calculated by weighting the individual samples 
with length of sampling period. Values less than 0.005 pCi/m# are reported 
and used in averaging as 0.00 pCi/m*. 





4. Plutonium in Airborne Particulates 


January-March 1971 


Office of Radiation Programs 
Environmental Protection Agency 


The Radiation Alert Network (RAN) of the 
Environmental Protection Agency routinely col- 
lects airborne particulate samples from eleven 
selected RAN stations for plutonium analyses. The 
plutonium analyses were initiated in November 
1965 and references to the previous results through 
December 1969 have been published (6). 

One-half of each individual air filter from the 
selected stations is sent to the Northeastern 
Radiological Health Laboratory, Winchester, 
Mass. The laboratory analyzes a composite of 
these samples for each station on a quarterly 
basis. The results for January-March 1971 are 
presented in table 4. The minimum detectable 
activities are 0.020 pCi and 0.015 pCi per sample 
for plutonium-238 and _ plutonium-239, re- 
spectively. The volume of air sampled varies, 
generally ranging from 20,000 to 30,000 cubic 
meters per month. 
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Table 4. Plutonium in airborne particulates 
January-March 1971 





Location Plutonium-238 | Plutonium-239 


Py /B3Py 
(aCi/m?) (aCi/m') 





Alaska: Anchorage-_---- 
Phoenix 


New Orleans___ 
Baltimore 














ND, nondetectable. 
NA, no analysis. 


Errata: Some previous tables presenting data 
for plutonium-238 and plutonium-239 in air- 
borne particulates have been in error. The fol- 
lowing are corrections or additions to previous 
data: 


a. Corrections—Radiological Health Data and 

Reports—9:761-763 (December 1968) 

S. Dak: Pierre November 1967 

plutonium-238 0.0024 fCi/m* 
October 1967 
plutonium-239 .0195 fCi/m?* 

Ariz: Phoenix November 1967 
plutonium-238 .0066 fCi/m* 

Hawaii: Honolulu_- November 1967 
plutonium-238 .0025 f£Ci/m* 

b. Additions—Radiological Health Data and 

Reports—11:311-312 (June 1970) 

Colo: Denver August-September 1968 
plutonium-238 0.019 fCi/m* 
plutonium-239 .035 £Ci/m* 
39P yu /8Pu 1.8 


Tex: Austin 
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October-December 1968 
plutonium-238 .012 £Ci/m* 
plutonium-239 110 fCi/m? 
239Py /8Pu 9.2 

Md: Rockville October-December 1968 
plutonium-238 .006 fCi/m? 
plutonium-239 .010 fCi/m! 
239Py /8Pu 1.7 

S. Dak: Pierre:____- October-December 1968 
plutonium-238 .008 fCi/m! 
plutonium-239 .028 fCi/m? 


Pu /8Pu 3.5 
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SECTION IV. OTHER DATA 


This section presents results from routine 
sampling of biological materials and other media 
not reported in the previous sections. Included 


here are such data as those obtained from human 
bone sampling, Alaskan surveillance, and en- 
vironmental monitoring around nuclear facilities. 





Environmental Levels of Radioactivity at Atomic Energy 


Commission Installations 


The U.S. Atomic Energy Commission (AEC) 
receives from its contractors semiannual reports 
on the environmental levels of radioactivity in 
the vicinity of major Commission installations. 
The reports include data from routine monitoring 
programs where operations are of such a nature 
that plant environmental surveys are required. 

Releases of radioactive materials from AEC 
installations are governed by radiation standards 
set forth by AEC’s Division of Operational 


Safety in directives published in the “AEC 
Manual.””! 

Summaries of the environmental radioactivity 
data follow for Bettis Atomic Power Laboratory 
and the Oak Ridge Area. 


1 Title 10, Code of Federal Regulations, Part 20, ‘“‘Stand- 
ards for Protection Against Radiation’ contains essentially 
the standards published in Chapter 0524 of the AEC 
Manual. 





1. Bettis Atomic Power Laboratory’ 
January-December 1970 


Westinghouse Electric Corporation 
Pittsburgh, Pa. 


The Bettis Atomic Power Laboratory (BAPL), 
operated for the Atomic Energy Commission by 
the Westinghouse Electric Corporation, was es- 
tablished in 1949 to conduct research and develop- 
ment operations related to naval atomic propul- 
sion systems and to the central station power 
reactor at Shippingport, Pa. Routine environ- 
mental monitoring data are reported for samples 
taken from the locations shown in figure 1. 


Gaseous radioactive waste 


The release of gaseous radioactive waste is 
monitored by continuous air sampling to assure 
compliance with laboratory regulations. The 


Summarized from ‘Bettis Atomic Power Laboratory, 
Environmental Monitoring Report, Calendar Year 1970” 
(WAPD-CL(RA)E-404). 
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stack gas limits for the laboratory are based on 
the 168-hour nonoccupational maximum per- 
missible concentrations in air as specified in AEC 
Manual Chapter 0524. At no time during 1970 
did the concentration of stack releases exceed 
the required limits. The general public outside 
the boundary of the laboratory was not exposed 
to radiation above normal background levels as a 
result of operations at Bettis. 

Total gaseous radioactivity released to the 
environment during 1970 was 1.64 mCi alpha and 
less than 164 mCi beta-gamma. Due to a decreased 
volume of air discharged, the total radioactivity 
was 13 percent less than last year’s quantities; 
the average concentration of radioactivity, how- 
ever, remained the same. 


Liquid radioactive waste 


Radioactive liquids generated in the main 
laboratory and critical facility areas are collected 
in retention tanks and sampled for radioanalysis. 
The laboratory discharge limit of 2,000 pCi/liter 
is in compliance with AEC Manual Chapter 
0524. If activity of liquid wastes is greater than 
the discharge limit, the water is processed by ion 
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Figure 1. 


exchange or evaporation. Water less than the 
discharge limit is released to the storm sewer and 
diluted with laboratory coolant water, process 
water, and surface runoff water. This plant ef- 
fluent is discharged from laboratory property at 
the three locations shown in figure 1. A composite 
of the main laboratory effluent released at location 
1, is collected and analyzed weekly for gross 
radioactivity. Critical facility effluent suitable 
for release is discharged at locations 2 and 3. 


Table 1. 


Bettis Atomic Power Laboratory sampling stations 


The plant effluent water analysis data are 
summarized in table 1. This shows that the average 
concentration of the laboratory effluent water 
is well below the discharge limit of 34 pCi/liter 
or 1.7 percent of the laboratory discharge limit. 
The total radioactivity discharged from Bettis 
Laboratory during 1970 which can be attributed 
to laboratory operations was 9.9 millicuries. 

The average concentrations of gross beta- 
gamma radioactivity in the main laboratory 


Average concentration of radioactivity in the Bettis Laboratory 


liquid effluent, January-December 1970+ 





| 
| 


Main laboratory 


Critical facility 





Period 
(1970) 


Gross radioactivity 
(pCi /liter) 





Beta- 
gamma 


Alpha | 


Volume Gross radioactivity 
(10 } (pCi /liter) Volume 
gallons) | (103 
gallons) 
Beta- 
gamma 





January-March 


July-September. _-_-___-_- 
October—December____ -- 





April-June___--..--.-- ‘ 3) | 
Summary | 


103.0 





® Discharge limit 2,000 pCi/liter gross radioactivity. The critical facility effluent is just monitored 
process water whereas the main laboratory effluent includes the complete storm sewer flow 

b Minimum detectable levels for alpha radioactivity for the analytical technique used are 0.1 
pCi/liter (main laboratory) and 50 pCi/liter (critical facility). Minimum detectable levels for 
beta-gamma radioactivity are 0.2 pCi/liter (main laboratory) and 550 pCi/liter (critical facility) 
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liquid effluent during 1970 was 31 pCi/liter. 
This was slightly higher than the average con- 
centration of 28 pCi/liter observed for the year 
1969. 

Average radioactivity in liquid waste effluent 
from the critical facility operations during 1970 
were 68 pCi/liter of alpha radioactivity and 570 
pCi/liter of beta-gamma radioactivity. Com- 
parable values for 1969 were <330 pCi/liter for 
alpha radioactivity and 1.2 nCi/liter for beta- 
gamma radioactivity. 


Background monitoring stations 


Background beta-gamma radiation levels were 
continuously monitored and recorded at 34 film 
badge monitoring stations located along the 
perimeter fence of the laboratory which lies within 
the controlled confines of the Bettis Atomic 
Power Laboratory site. In addition, control 
badges were placed at locations not affected by 
laboratory operations. These were used to de- 
termine the net background radiation level con- 
tributed by the laboratory. The results obtained 
from the environmental monitoring film badges 
posted at these locations around the laboratory 
show that radiation exposure to the general public 


outside the laboratory was not above that re- 
ceived from natural background radiation levels. 


Stream silt 


Stream silt samples were collected periodically 
at the three discharge locations (figure 1). The 
results of analysis of these samples are presented 
in table 2. The average alpha and beta-gamma 
radioactivity concentrations of stream silt samples 
for 1970 were 7.7 pCi/g and 64.4 pCi/g, respec- 
tively. These concentrations are consistent with 
concentrations detected in previous years. 

Semiannual analyses for strontium-89 and 
strontium-90 were obtained for composites of 
silt samples. Table 2 presents the results of these 
analyses for samples collected during 1970. 


Recent coverage in Radiological Health Data and Reports: 


Period 


January—December 1968 
January—December 1969 


Issue 


January 1970 
September 1970 


Table 2. Radioactivity in stream silt, Bettis, January-December 1970 





Period Number | 


Radioactivity 
(pCi/g) (pCi/g) 


Average concentration 





(1970) of 
samples Alpha 


Beta-gamma 





Range | Average 
| 


\Strontium- |Strontium- 
89 90 


Range | Average 





Bull Run Stream__-- 
C-Area Stream 
Thompson Run 
Stream 
Streets Run 
(Control 
Stream) 


5.1- 9.0 
9.4-10.0 


4.3- 9.0 





2.0- 5.1 





| 22-23 | 23 


| 

| j 

54-117 | 100 | ; 

28- 33 30 | ‘ 
| 


25- 27 


| . 
-25 
| 


-29 


| 
| >a 
| 0.87 
.28 
} 
| 
| 


a 0! 
| 
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2. Oak Ridge Area’ 
January-June 1970 


Union Carbide Nuclear Company 
Oak Ridge, Tenn. 


Oak Ridge area is a complex made up primarily 
of the Y-12 Plant, the Oak Ridge National 
Laboratory (ORNL), and the Oak Ridge Gaseous 
Diffusion Plant (ORGDP). 

Radioactive waste materials arising from the 
operation of atomic energy installations in the 
Oak Ridge area are collected, treated, and disposed 
of according to their physical states. Solid wastes 
are buried in a Conasauga shale formation which 
has a marked ability to fix radioactive materials 
by an ion exchange mechanism. Liquid wastes 
which contain long-lived fission products are 
confined in storage tanks or are concentrated by 
evaporation and disposed of in deep wells. Low- 
level liquid wastes are discharged after pre- 
liminary treatment to the surface streams. Air 
that may become contaminated by radioactive 
materials is exhausted to the atmosphere from 


3 Summarized from “Environmental Levels of Radioac- 
tivity for the Oak Ridge area, January-June 1970.” Health 
Physics and Safety Section, Health Physics Division, Oak 
Ridge National Laboratory. 


several tall stacks after treatment by means of 
scrubbers and filters. 


Air monitoring 


Atmospheric contamination by radioactive ma- 
terials occurring in the general environment of 
East Tennessee is monitored by two systems of 
monitoring stations. One system consists of nine 
stations which encircle the plant areas (figure 2) 
and provide data for evaluating the impact of 
all Oak Ridge operations on the immediate en- 
vironment. A second system consists of eight 
stations encircling the Oak Ridge area at dis- 
tances of from 12 to 75 miles (figure 3). This 
system provides data to aid in evaluating local 
conditions and to assist in determining the spread 
or dispersal of contamination should a major 
incident occur. 

Sampling for radioactive particulates is carried 
out by passing air continuously through a filter 
paper. Average radioactivity concentrations are 
presented in tables 3 and 4. Airborne radioactive 
iodine is monitored in the immediate environment 
of the plant areas by passing air through a car- 
tridge containing activated charcoal. 

During the January-June 1970 surveillance 
period, 244 samples were collected from perim- 
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Figure 2. Oak Ridge Area environmental sampling locations 
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Figure 3. Remote air monitoring stations, Oak Ridge area 


Long-lived gross beta radioactivity of particulates in air, Oak Ridge area, January-June 1970 


Table 3. 
Remote stations 





Perimeter stations 
Concentration | Concentration 
(fCi/m) Percent | Station Number (fCi/m*) Percent 
—_ : of AEC number oO a EE ee | of AEC 
standards | (figure 2) samples standard¢ 
Average | Maximum*|Minimum>| Average | 


Maximum* |Minimum?| / 
| HP-51__- 





Number 
of re 
samples 


Station 
number 
(figure 3) 


HP-31- - - - 


HP- — 











HP- _ eae 26 «| «67 
2! “ | Summary___- 
| 


Summary 





® Maximum weekly average concentration. 
b Minimum weekly average concentration. 
© The applicable AEC Radiation Protection Standard is 100 pCi/m? 


¢ Sample frequency—5 days per week 
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Table 4. 


Long-lived gross alpha radioactivity of particulates in air, Oak Ridge area, January-June 1970 





Perimeter stations 


| 


Remote stations 





Concentration 
(fCi/m*) | Percent 
| of AEC 


Station 
number = 
(figure 3) s < 





| | standards | 


Maximum® | Minimum? | Average | 





GO GO Hm GO Gr Gt > de 
mt ND Pt CS et ND eat 





e | » Concentration 
Station | Number (fCi/m) 
number of Se eae eae 


(figure 2) samples standarde 


; : 
Maximum |Minimum>| Average 








Summary._..-.--| 333 


_ 
N 
to 





® Maximum weekly average concentration. 
> Minimum weekly average concentration. 


¢ The applicable AEC Radiation Protection Standard for natural uranium in air is 2 pCi/m?. 


4 Sample frequency—5 days per week. 


eter monitoring stations and analyzed for iodine- 
131. Of these, the maximum concentration de- 
tected was 0.052 pCi/m’, the minimum was less 
than 0.01 pCi/m*, and the average was 0.01 
pCi/m‘. The radiation protection standard speci- 
fied in the AEC Manual for iodine-131 in the 
ambient atmosphere in uncontrolled areas is 100 
pCi/m‘, 


Milk monitoring 


Raw milk is monitored for iodine-131 and 
strontium-90 by the collection and analysis of 
samples from 12 sampling stations located within 
a radius of 50 miles of ORNL. Samples are 
collected weekly at each of eight stations lo- 
cated on the fringe of the Oak Ridge area. 
Four stations, located more remotely with re- 
spect to the Oak Ridge operations, are sampled 
at a rate of one station each week. The purpose 
of the milk sampling program is twofold: first, 
samples collected in the immediate vicinity of 
the Oak Ridge area provide data by which one 
may evaluate possible exposure to the neigh- 
boring population resulting from waste releases 
from Oak Ridge operations; second, samples 
collected at the more remote stations provide 
background data which are essential in estab- 
lishing the proper index for the evaluation of 
data obtained from local samples. The concentra- 
tions of iodine-131 and strontium-90 detected 
in raw milk samples during the period are given 
in table 5. 
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Table 5. 


Radionuclides in raw milk, Oak Ridge area 
January-June 1970 





_ a 
| Concentration 
| ‘ 

(pCi /liter) 


Radionuclide and 
location 


Maximum Minimum* Average 





Iodine-131: 
Immediate environs - - 
Remote environs__---| 


Strontium-90: 
Immediate environs- - 
Remote environs 





a The minimum detectable concentrations of iodine-131 and strontium-90 
in milk are 10 pCi/liter and 2 pCi /liter, respectively. In averaging, one-half 
of the minimum detectable concentration was used for all samples showing 
an activity less than this concentration 


Water monitoring 


Large volume, low-level wastes originating at 
ORNL are discharged, after some preliminary 
treatment, into the Tennessee River system by 
way of White Oak Creek and the Clinch River. 
Liquid wastes originating at the ORGDP and 
Y-12 Plant are discharged to Poplar Creek and 
thence to the Clinch River. Releases are con- 
trolled so that resulting average concentrations 
in the Clinch River comply with AEC radiation 
protection standards. The radioactivity concen- 
tration from White Oak Creek is measured, and 
concentration values for the Clinch River are 
calculated on the basis of the dilution provided 
by the river. 

Water samples are taken at a number of loca- 
tions in the Clinch River, beginning at a point 
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above the entry of wastes into the river and ending 
at Center’s Ferry near Kingston, Tenn. Stream 
gauging operations are carried on continuously 
to obtain dilution factors for calculating the 
probable concentrations of wastes in the river. 
Samples are analyzed for the long-lived beta- 
particle emitters, uranium, and the transuranic 
alpha-particle emitters. The average concentra- 
tions of major radionuclides in the Clinch River 
are given in table 6 for the period from January- 
June 1970. 


Table 6. Concentrations of major radionuclides in the 
Clinch River, January-June 1970 





(pCi/liter) 





| Average concentration 
Radionuclide | 


Location on Clinch River* 





Mile 23.1 | Mile 20.8> Mile 14.5 | Mile 4.5 
Up- (Outfall) | (Down- 
stream) stream) 





Strontium-90- - - ---- 0.6 | 
Cerium-144 } 2 } 

Cesium-137 

Ruthenium-103, 


Cobalt-60 

Zirconium- 
niobium-95. ------ J 

Tritium 5,300 


| .4 | . 
2,250 | 1,900 





* The location on Clinch River is given in terms of the distance upstream 
from the Tennessee River (figure 1). 

b Values given for this location are calculated values based on the 
concentrations of waste released from White Oak Dam and the dilution 
afforded by the Clinch River. They do not include radioactive materials 
(e.g., fallout) that may enter the river upstream from Mile 20.8. 


Two quarterly composite water samples from 
the Clinch River were analyzed for uranium during 
this period. For these samples, the uranium con- 
centrations were less than 1 pCi/liter, the level 
of detectability. The AEC radiation protection 
standard for natural uranium in water released 
to unrestricted areas is 20 nCi/liter. 


Table 7. 


Gamma measurements 


External gamma radiation levels are measured 
monthly at a number of locations in the Oak 
Ridge area. Measurements are taken with a 
Geiger-Mueller tube at a distance of 3 feet above 
the ground. The results are shown in table 7. 


Discussion of data 


The average air contamination levels for gross 
beta radioactivity, as shown by the continuous 
air monitoring filter data, for both the immediate 
and remote environs of the plants (figures 2 and 
3) were 0.25 percent and 0.27 percent, respectively, 
of the AEC radiation protection standard for 
uncontrolled areas. 

The average air contamination levels for gross 
alpha radioactivity, as shown by the continuous 
air monitoring filter data, for the immediate and 
remote environs of the plants were 0.10 percent 
and 0.05 percent, respectively, of the AEC radia- 
tion protection standard for natural uranium for 
uncontrolled areas. 

The average concentration of iodine-131 in 
air in the immediate environs of the plants was 
0.01 pCi/m*. This is approximately 0.01 percent 
of the AEC radiation standard for uncontrolled 
areas. 

The average concentrations of iodine-131 in 
raw milk in the immediate and remote environs 
of the Oak Ridge area were both less than 10 pCi/ 
liter. These levels fall within the limits of FRC 
Range I, if the average intake per individual is 
assumed to be 1 liter of milk per day. 

The average concentrations of strontium-90 
in raw milk in the immediate and remote environs 


External gamma radiation levels,* Oak Ridge area, January-June 1970 





| 
| 
| 
| 


Location 


Exposure 
(mR/h) 





January | February 





Kerr Hollow Gate 0.009 | 0.009 | 
Y-12, East Portal_....---- .O11 013 
Newcomb Road........------------ 011 .016 
Gallaher Gate a 012 | .018 

015 | .010 


March 


0.023 
.015 -013 -O11 . -012 
-O11 -010 | -014 ‘ -013 
.013 .009 | .013 . -014 
.024 -O11 | -013 . .014 


April Average 





0.014 0.013 0.013 





« The background in the Oak Ridge area, determined in 1943, was approximately 0.012 mR/h. 


592 


Radiological Health Data and Reports 





of the controlled areas was 11.2 pCi/liter and 8.9 
pCi/liter, respectively. The average falls within 
the limits of FRC Range I for transient rates of 
daily intake of strontium-90 for application to 
the average of suitable samples of an exposed 
population. 

The percent maximum concentration of radio- 
activity in the Clinch River at all points of mea- 
surements was less than 1 percent of the AEC 
radiation protection standards. The average con- 
centration of transuranic alpha-particle emitters 
in the Clinch River at Mile 20.8 was 0.08 pCi/ 
liter which is 0.08 percent of the AEC radiation 
protection standard for water containing a mix- 
ture of unknown radionuclides. 


November 1971 


The average concentration of natural uranium 
materials in the Clinch River reflecting the effects 
of all Oak Ridge plants was less than 0.1 percent 
of the AEC radiation standard for uranium. 

The average external gamma radiation meas- 
ured in the town of Oak Ridge and at the perimeter 
of the Oak Ridge areas was 0.013 mR/h, which 
is approximately the same as that level measured 
during the period prior to Oak Ridge operations. 


Recent coverage in Radiological Health Data and Reports: 


Period 


January—June 1969 
July-December 1969 


Issue 
May 1970 
August 1971 





Reported Nuclear Detonations, October 1971 


(Includes seismic signals from foreign test areas) 


Announcement was made by the U.S. Atomic 
Energy Commission of only one U.S. nuclear test 
during October 1971. This nuclear test was con- 
ducted underground by the Atomic Energy 
Commission at its Nevada Test Site on October 8, 
1971, and was of low yield (less than 20 kilotons 
TNT equivalent). 

Seismic signals, presumably from a Soviet under- 
ground nuclear explosion, were recorded by the 
United States on October 9, 1971. The signals 
originated at approximately 2:00 a.m. (EDT) 
Saturday morning at the Semipalatinsk nuclear 
test area, and were equivalent to those of an 
underground nuclear explosion in the yield range 
of 20-200 kilotons. 


On October 21, 1971, the United States recorded 
seismic signals, presumably from a Soviet under- 
ground nuclear explosion. The signals originated at 
approximately 2:00 a.m., EDT, at the Semi- 
palatinsk nuclear test area and were equivalent to 
those of an underground nuclear explosion in the 
yield range of 20-200 kilotons. 

Seismic signals, presumably from a Soviet 
underground nuclear explosion, were recorded by 
the United States on October 22, 1971. The signals 
originated at approximately 1:00 a.m., EDT, in 
the southern Ural area of the U.S.S.R. and were 
equivalent to those of an underground nuclear 
explosion in the yield range of 20-200 kilotons. 





Not all of the nuclear detonations in the United States are announced im- 
mediately, therefore, the information in this section may not be complete. A 
complete list of announced U.S. nuclear detonations may be obtained upon 
request from the Division of Public Information, U.S. Atomic Energy Com- 


mission, Washington, D. C. 20545. 
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NUCLEAR POWER REACTORS tn tHe UNITED STATES 





NUCLEAR PLANT CAPACITY 
(KILOWATTS) LEGEND 
OPERABLE 9,131,800 — 7 
BEING BUILT 46,605,000 pone ll a > 
PLANNED REACTORS ORDERED  _48,524,000 PLANNED (Reactors Ordered) @ (49) omens 
TOTAL 104,260,800 
U.S. Atomic Energy Commission 


TOTAL ELECTRIC UTILITY CAPACITY AS OF 
1 5,258,218 KILOWATTS 
JULY 31, 1971: 355,2 tember 30, 1971 




















Figure 1. Nuclear power reactors in the United States September 30, 1971 


Nuclear Power Reactors in the United States 
September 30, 1971 


Each quarter year, the Atomic Energy Commission releases 
information on the status of all present and proposed civilian 
nuclear power generating units in the United States. This 
information is reproduced for interested readers of Radiological 


Health Data and Reports. 
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ALABAMA 
Decatur 
Decatur 
Decatur 
Dothan 
Dothan 


ARKANSAS 
Russellville 
Russellville 

CALIFORNIA 
Humboldt Bay 
San Clemente 
San Clemente 
San Clemente 
Diablo Canyon 
Diablo Canyon 
Glay Station 
Mendocino County 
Mendocino County 


COLORADO 
Platteville 
CONNECTICUT 

Haddam Neck 
Waterford 
Waterford 
FLORIDA 
Turkey Point 
Turkey Point 
Red Level! 
Red Level 
Ft. Pierce 
Ft. Pierce 


GEORGIA 
Baxley 
Baxley 
Hancock 
Hancock 

ILLINOIS 
Morris 
Morris 
Morris 
Zion 
Zion 
Cordova 
Cordova 
Seneca 
Seneca 


Landing 
Landing 


INDIANA 
Dune Acres 
(OWA 
Cedar Rapids 
LOUISIANA 
Taft 
MAINE 
Wiscasset 
MARYLAND 
Lusby 
Lusby 
MASSACHUSETTS 
Rowe 
Plymouth 
MICHIGAN 
Big Rock Point 
South Haven 
Lagoona Beach 
Lagoona Beach 
Bridgman 
Bridgman 
Midland 
Midland 
MINNESOTA 
Monticello 
Red Wing 
Red Wing 


NEBRASKA 
Fort Calhoun 
Brownville 


PLANT NAME CAPACITY 


(Net Kilowatts) 


Browns Ferry Nuclear Power Plant) Unit 1 
Browns Ferry Nuclear Power Plant) Unit 2 
Browns Ferry Nuclear Power Plant: Unit 3 
Joseph M. Farley Nuclear Plant: Unit 1 
Joseph M. Farley Nuclear Plant: Unit 2 


1,065,000 
1,065,000 
1,065,000 
829,000 
829,000 


Arkansas Nuclear One: Unit 1 
Arkansas Nuclear One: Unit 2 


820,000 
920,000 


Humboldt Bay Power Plant: Unit 3 

San Onofre Nuclear Generating Station: Unit 1 
San Onofre Nuclear Generating Station: Unit 2 
San Onofre Nuclear Generating Station Unit 3 
Diablo Canyon Nuclear Power Plant: Unit 1 
Diablo Canyon Nuclear Power Plant: Unit 2 
Rancho Seco Nuclear Generation Station 
Mendocino Power Plant: Unit 1 

Mendocino Power Plant: Unit 2 


68,500 
430,000 
1,140,000 
1,140,000 
1,060,000 
1,060,000 
804,000 
1,128,000 
1,128,000 


Ft. St. Vrain Nuclear Generating Station 330,000 
Haddam Neck Plant 

Millstone ‘.uclear Power Station 
Millstone N 


575,000 
652,100 
828,000 


Unit 1 
clear Power Station’ Unit 2 


Turkey Point Station. Unit 3 
Turkey Point Station: Unit 4 
Crystal River Plant: Unit 3 
Crystal River Plant Unit 4 
Hutchinson Island: Unit 1 
Hutchinson Island: Unit 2 


693,090 
693,000 
858,000 
897 000 
800,000 
800,000 


Edwin |. Hatch Nuclear Plant: Unit 1 
Edwin |. Hatch Nuclear Plant: Unit 2 


786,000 
_ 786,000 
1,100,000 
- 1,100,000 
200,000 
809,000 
809,000 
1,050,000 
1,050,000 
809,000 
809,000 
1,078,000 
1,078,000 
1,100,000 
1,100,000 


Dresden Nuclear Power Station: Unit 1 
Dresden Nuclear Power Station: Unit 2 
Dresden Nuclear Power Station: Unit 3 
Zion Nuclear Plant: Unit 1 

Zion Nuclear Plant: Unit 2 
Quad-Cities Station: Unit 1 

Quad-Cities Station: Unit 2 

LaSalle Co. Nuclear Station: Unit 1 
LaSalle Co. Nuclear Station: Unit 2 


Bailly Generating Station 660,000 


Duane Arnold Energy Center: Unit 1 529.700 
Waterford Generating Station: Unit 1 1,165,000 
Maine Yankee Atomic Power Plant 790,000 


845,000 
845,000 


Calvert Cliffs Nuclear Power Plant: Unit 1 
Calvert Cliffs Nuclear Power Plant: Unit 2 


175,000 
655,000 


Yankee Nuclear Power Station 
Pilgrim Station 


70,300 
700,000 
60,900 
1,123,000 
1,054,000 
1,060,000 
492,000 
818,000 


Big Rock Point Nuclear Plant 

Palisades Nuclear Power Station 

Enrico Fermi Atomic Power Plant. Unit 1 
Enrico Ferm: Atomic Power Plant: Unit 2 
Donald C. Cook Plant: Unit 1 

Donald C. Cook Plant: Unit 2 

Midland Nuclear Power Plant: Unit 1 
Midland Nuclear Power Plant: Unit 2 


545,000 
530,000 
530,000 


Monticello Nuclear Generating Plant 
Prairie island Nuclear Generating Plant: Unit 1 
Prairie island Nuclear Generating Plant: Unit 2 


45/,4U0 
778,000 


Ft. Calhoun Station: Unit 1 
Cooper Nuclear Station 


INITIAL 
DESIGN 
POWER 


UTILITY 


Tennessee Valley Authority 
Tennessee Valley Authority 
Tennessee Valley Authority 
Alabama Power Co 
Alabama Power Co 


Arkansas Power & Light Co 
Arkansas Power & Light Co 


PRitic Gas and Electric Co 

So. Calif. Ed. & San Diego Gas & El Co 
So. Calif. Ed. & San Diego Gas & EI. Co 
So. Calif. Ed. & San Diego Gas & El. Co 
Pacific Gas and Electric Co 

Pacific Gas and Electric Co 

Sacramento Municipal Utility District 
Pacific Gas & Electric Co 

Pacific Gas & Electric Co 


Public Service Co of Colorado 
Conn. Yankee Atomic Power C 
Northeast Utilities 
Northeast Utilities 
Florida Power & Light C 
Florida Power & Light Co 
Florida Power Corp 

Florida Power Corp 

Florida Power and Light Co 
Florida Power and Light Co 


Georgia Power Co 
Georgia Power Co 
Georgia Power Co 
Georgia Power Co 


Commonwealth Edison Co 
Commonwealth Edison Co 
Commonwealth Edison Co 
Commonwealth Edison Co 
Commonwealth Edison Co 

Comm. Ed. Co.-la-ill. Gas & Elec. Co 
Comm. Ed. Co.-la.-ill. Gas & Elec. Co 
Comm. Ed. Co-la 

Comm. Ed. Co.-la 

Comm. Edison Co 

Comm. Edison Co 


Northern Indiana Public Service Co 
lowa Electric Light and Power C 
Louisiana Power & Light Co 
Maine Yankee Atomic Power Co 


Baltimore Gas and Electric Co 
Baltimore Gas and Electric Co 


Yankee Atomic Electric Co 
Boston Edison Co 


Consumers Power Co 
Consumers Power Co 

Detroit Edison Co 

Detroit Edison Co 

indiana & Michigan Electric Co 
Indiana & Michigan Electric Co 
Consumers Power Cx 
Consumers Power Co 


Northern States Power Co 
Northern States Power Co 
Northern States Power Co 


Omaha Public Power District 
Nebraska Public Power District and 
lowa Power and Light Co 
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NEW JERSEY 
Toms River 
Lacey Township 
Salem 
Salem 
Bordentown 
Bordentown 


NEW YORK 
Indian Point 
Indian Point 
Indian Point 
Scriba 
Scriba 
Rochester 
Brookhaven 
Lansing 
Verplanck 
Seriba 

NORTH CAROLINA 
Southport 
Southport 
Cowans Ford Gam 
Cowans Ford Dam 
Bonsa! 
Bonsal 
Bosal 
Bonsal 

OHIO 
Oak Harbor 


Moscow 


OREGON 
Prescott 

PENNSYLVANIA 
Peach Bottom 
Peach Bottom 
Peach Bottom 
Pottstown 
Pottstown 
Shippingport 
Shippingport 
Shippingpart 
Middletown 
Middletown 
Berwick 
Berwick 


SOUTH CAROLINA 
Hartsville 
Seneca 
Seneca 
Seneca 
Parr 


TENNESSEE 
Daisy 
Daisy 
Spring City 
Spring City 
VERMONT 
Vernon 
VIRGINIA 
Gravel Neck 
Gravel Neck 
Mineral 
Mineral 
Mineral 
Mineral 
WASHINGTON 
Richland 
Richland 
WISCONSIN 
Genoa 
Two Creeks 
Two Creeks 
Carlton 
PUERTO RICO 
Puerto De Jobas 


* Site not selected 
. 


PLANT NAME 


Oyster Creek Nuclear Power Plant: Unit 1 
Forked River Generating Station: Unit 1 
Salem Nuclear Generating Station Unit 1 
Salem Nuclear Generating Station: Unit 2 
Newbold Nuclear Generating Station: Unit 1 
Newbold Nuclear Generating Station: Unit 2 


Indian Point Station 
Indian Point Station 
Indian Pot Station 


Unit 1 
Unit 2 
Unit 3 


Nine Mile Point Nuctear Station’ Unit 1 
Nine Mile Point Nuclear Station Unit 2 
R_ E. Ginna Nuclear Power Plant: Unit 1 
Shoreham Nuclear Power Station 

Bell Station 

Con. Ed. Nuclear =4 

James A. Fitzpatrick Nuclear Power Plant 


Brunswick Steam Electric Plant: Unit 1 

Brunswick Steam Electric Plant: Unit 2 

Wm. B. McGuire Nuclear Station Unit 1 
Wm. B McGuire Nuclear Station Unit 2 
Shearon Harris Plant Unit 1 

Shearon Harris Plant: Unit 2 

Shearon Harris Piant: Unit 3 

Shearon Harris Plant. Unit 4 


Davis Besse Nuclear Power Station 


Wm. H. Zimmer Nuclear Power Station Unit 1 
Trojan Station 


Peach Bottom Atomic Power Station Unit | 
Peach Bottom Atomic Power Station Unit 2 
Peach Bottom Atomic Power Station Unit 3 
Limerick Generating Station Unit 1 
Limerick Generating Station: Unit 2 
Shippingport Atomic Power Station 
Beaver Valley Power Station Unit ! 
Beave: Valley Power Station Unit 2 
Three Mile island Nuclear Station Unit 1 

Three Mile Island Nuclear Station Unit 2 

Susquehanna Steam Electric Station: Unit 1 
Susquehanna Steam Electric Station Unit 2 


Unit 1 


HB. Robinson S. E. Plant Unit 2 
Iconne Nuclear Station: Unit 1 

Oconee Nuclear Station: Unit 2 

Oconee Nuclear Station: Unit 3 

Virgi! C Summer Nuclear Station Unit 1 


Sequoyah Nuclear Power Plant: Unit | 
Sequoyah Nuclear Power Plant: Unit 2 
Watts Bar Nuclear Plant: Unit 1 
Watts Bar Nuclear Plant: Unit 2 


Vermont Yankee Generating Station 


Surry Power Station: Unit 1 
Surry Power Station: Unit 2 
North Anna Power Station: Unit 1 
North Anna Power Station: Unit 2 
North Anna Power Station Unit 3 
North Anna Power Station Unit 4 


N- Reactor /WPPSS Steam 
Hantord No. 2 


Genoa Nuclear Generating Station 
Point Beach Nuclear Plant Unit 1 
Point Beach Nuclear Plant: Unit 2 
Kewaunee Nuclear Power Plant Unit 1 


Aguirre Nuclear Power Plant 


CAPACITY 
Net Kilowatts) 


560,000 
1,140,000 
1,090,000 
1,115,000 
1,088,000 
1,088,000 


265,000 
873,000 
965.000 
625.000 
1, 100.000 
420.000 
819.000 
838,000 
115.000 
821,000 


821,000 
821,000 
150.000 
150.000 
115 000 
315 000 
115.000 
415.000 


872,000 


8'0.000 


130,000 


40,000 
065.000 
065 000 
065,000 
065.000 

90,000 
847 000 
847 000 
831.000 
307.000 
052 000 
052.000 


700,000 
841,000 
886 000 
886.000 
900.000 


124 000 
124.000 
169 000 
169,000 


513,900 


780,000 
780,000 
845,000 
845,000 
900,000 
900,000 


790,000 
103,000 


50.000 
497,000 
497,000 
541,000 


583,000 


1.175.000 
1,175,000 


INITIAL 
DESIGN 
POWER 


UTILITY 


Jersey Central Power & Light Co 
Jersey Central Power & Light Co 
Public Service Electric and Gas, N. J 
Public Service Electric and Gas, N. J 
Public Service Electric and Gas, N. J 
Public Service Electric and Gas, N. J 


Consolidated Edison Co 
Consolidated Edrson Co 
Consolidated Edison Co 

Niagara Mohawk Power Co 
Niagara Mohawk Power Ce 
Rochester Gas & Electric Co 

Long Island Lighting Co 

New York State Electric & Gas Co 
Consolidated Edison Co 

Power Authority of State of N.Y 
Carolina Power and Light Co 
Carolina Power and Light Co 
Duke Power Co 

Duke Power Co 

Carolina Power & Light Co 
Carolina Power & Light Co 
Carolina Power 2 Light Co 
Carolina Power & Light ( 


Cleveland Electric 
gC 
Cincinnat: Gas & Electric Co 


Portiand General Electric Co 


Philadeiptua Electric Co 
Philadelphia Electric C 

Philadelphia Electric C 
Philadelpma Electric C 

Philadelphia Electric Co 

Duquesne Light Co 

Duquesne Light Co. Oho Edison Co 
Duquesne Light { Edison Co 
Metropolitan Edison Co 

Jersey Central Power & Light Co 
Pennsyivania Power and Light 
Pennsylvama Power and Light 


lina Power & Light Co 
Duke Power C 


Duke Power Co 


Duke Power Co 


South Carolina Electric & Gas Co 


Tennessee Valley Authority 
Tennessee Valley Authority 
Tennessee Valley Authority 
Tennessee Valley Authority 


Vermont Yankee Nuclear Power Corp. 


Virgina Electric & Power Co 
Virginia Electric & Power Co 
Virginia Electric & Power Co 
Virginia Electric & Power Co 
Virginia Electric & Power Co 
Virgina Electric & Power Co 


1ss107n 
Washington Pubtic Power Supply System 


Atomic Energy Comn 


Dairyland Power Cooperative 
Wisconsin Michigan Power Co 
Wisconsin Michigan Power Co 
Wisconsin Public Service Co 


Puerto Rico Water Resources Authority 


Tennessee Valley Authority 
Tennessee Valley Authority 
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Nuclear power reactors in the United States—continued 











SYNOPSES 


Synopses of reports, incorporating a list of key words, are furnished below 
in reference card format for the convenience of readers who may wish to clip 
them for their files. 


STRONTIUM-90 IN HUMAN VERTEBRAE IN CZECHOSLOVAKIA, 
1964-1969. Z Brezik. Radiological Health Data and Reports, Vol. 12, November 
1971, pp. 541-545. 


The Institute of Radiation Hygiene has been conducting a continuous de- 
termination of strontium-90 in human vertebrae since the beginning of 1964. 
Specimens were collected at autopsies of inhabitants of Prague and Middle 
Bohemia, aged 0-60 years. In the period, 1964-1969, about 1,450 specimens 
were,analyzed and the results divided into 12 age groups. The peak strontium-90 
level occurred in 1964 in child group 6-11 months. In the following years, the 
decreasing trend of strontium-90 values is evident especially in child groups. 
A frequency histogram of values obtained displays a slightly positive skewness 
~ all years of the study. When plotted, the data indicate a log normal distri- 

ution. 

An editor’s note gives a comparison of data during a corresponding period 
in the United States and some European countries. 


KEYWORDS: Czechoslovakia, human vertebrae, strontium-90, strontium- 
90 to calcium ratios 


RESULTS OF A SURVEY OF X RADIATION FROM COLOR TELEVIS- 
ION RECEIVERS IN THE METROPOLITAN AREA OF SAN JUAN, 
PUERTO RICO, 1969-1970. Radiological Health Program, Commonwealth of 
Puerto Rico Department of Health. Radiological Health Data and Reports, Vol. 12, 
November 1971, pp. 547-551. 


In 1969-1970, the Puerto Rico Department of Health surveyed 1,276 color 
television sets for emission of radiation. Only 34 (2.7 percent) of these sets were 
a to be emitting radiation in excess of 0.56 mR/h at 5 cm from the surface of 
the receiver. 


KEYWORDS: Color television, Puerto Rico, survey, x-radiation. 
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GUIDE FOR AUTHORS 


The cditorial staff invites reports and technical notes 
containing information related to radiological health. 
Proposed reports and notes should contain data and 
interpretations. All accepted manuscripts are subject 
to copy editing with approval of the author. The author 
is responsible for all statements made in his work. 


Manuscripts are received with the understanding that 
other identical manuscripts are not under simultaneous 
= nor have appeared in any other publica- 

ion. 


_ The mission of Radiological Health Data and Reports 
is stated on the title page. It is suggested that authors 
read it for orientation of subject matter. 


Submission of manuscripts 


Send original and one legible copy of the paper, typed 
double-spaced on 8% by 11-inch white bond with 1-inch 
margins. 


Submitted manuscripts should be sent to Editor, Radi- 
ological Health Data and Reports, EPA, Office of Radia- 
lap Parklawn 18 B-40, Washington, D.C. 

0460. 


Preparation of manuscripts 


The Government Printing Office style manual is used 
as a general guide in the preparation of all copy for 
Radiological Health Data and Reports. In addition, 
Radiological Health Data and Reports has developed a 
“Guide” regarding manuscript preparation which is 
available upon request. However, for most instances, 
past issues of Radiological Health Data and Reports 
would serve as a suitable guide in preparing manuscripts. 


Titles, authors: Titles should be concise and informa- 


tive enough to facilitate indexing. Names of authors 
should appear on the third line below the manuscript 
title. Affiliation of each author should be given by a 
brief footnote including titles, professional connections 
at the time of writing, present affiliation if different, 
and present address. 


Abstracts: Manuscripts should include a 100- to 150- 


word abstract which is a factual (not descriptive) sum- 
mary of the work. It should clearly and concisely 
state the purpose of the investigation, methods, results 
and conclusions. Findings that can be stated clearly 
and simply should be given rather than to state that 
results were obtained. 


A list of suggested keywords (descriptors) which are 
appropriate indexing terms should be given following 
the abstract. 


Introductory paragraph: The purpose of the investi- 


gation should be stated as early as possible in the 
introductory paragraph. 


Methods: For analytical, statistical, and theoretical 
methods that have appeared in published literature a 
general description with references to sources is suffi- 
cient. New methods should be described clearly and 
concisely with emphasis on new features. Both old and 
new methods, materials, and equipment, should be 
described clearly enough so that limitations of measure- 
ments and calculations will be clear to the readers. 
Errors associated with analytical measurements and 
related calculations should be given either as general 
estimates in the text or for specific data in appropriate 
tables or graphs whenever possible. 








Illustrations: Glossy photographic prints or original 
illustrations suitable for reproduction which help en- 
hance the understanding of the text should be included 
with the manuscript. Graphic materials should be of 
sufficient size so that lettering will be legible after 
reduction to printed page size (8% by 6% inches). 


All illustrations should be numbered and each legend 
should be typed double-spaced on a separate sheet of 
paper. Legends should be brief and understandable 
without reference to text. The following information 
should be typed on a gummed label or adhesive strip 
and affixed to the back of each illustration: figure 
number, legend, and title of manuscript or name of 
senior author. 


Tables: Tables should be self-explanatory and should 


supplement, not duplicate, the text. Each table should 
be typed on a separate sheet, double-spaced. All tables 
must be numbered consecutively beginning with 1, and 
each must have a title. 


Equations: All equations must be typewritten, prefer- 


ably containing symbols which are defined immediately 
below the equation. The definition of symbols should 
include the units of each term. Special symbols, such 
as Greek letters, may be printed carefully in the proper 
size, and exponents and subscripts should be clearly 
positioned. Mathematical notations should be simple, 
avoiding when feasible such complexities as fractions 
with fractions, subscripts with subscripts, etc. 


Symbols and units: The use of internationally ac- 


cepted units of measurements is preferred. A brief 
list of symbols and units commonly used in Radiological 
Health Data and Reports is given on the inside front 
cover of every issue and examples of most other matters 
of preferred usage may be found by examining recent 
issues. Isotope mass numbers are placed at the upper 
left of elements in long series or formulas, e.g., 137Cs; 
however, elements are spelled out in text and tables, 
with isotopes of the elements having a hyphen between 
element name and mass number; ¢.g., strontium—90. 


References: References should be typed on a sepa- 
rate sheet of paper. 


Personal communications and unpublished data 
should not be included in the list of references. The 
following minimum data for each reference should be 
typed double-spaced: names of all authors in caps, 
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